









































OCTOBER 1953 


4 


Evaluations and Developments in Street Lighting 


A Rating Guide for Fluorescent Luminaires 


Brightness Meter Design Characteristics 
Redesigning a Period Chandelier 
Explosion-Proof Lighting 





THE JOURNAL OF THE ILLUMINATING ENGINEERING SOCIETY 





more light toward the CEILING 


means more seeing comfort BELOW! 


e « © new Benjamin Diffuser-Reflector now delivers almost TWICE THE UPWARD LIGHT! 


@ increases brightness control for greater uniformity of light 
e eliminates annoying shadows that distract from work 
e reduces contrasts that can cause eye fatigue 


This improved, all-porcelain-enamel Benjamin Diffuser Reflector 
enables you to utilize highest light levels and still enjoy comfortable 
seeing conditions, without materially reducing lighting efficiency. 


The answer lies in a series of 14 apertures, located on the top of the 
reflector, 7 above each lamp. Together, they direct 12.6%* of the 
light toward the ceiling. This greater upward light helps relieve 
disturbing contrasts between upper and lower room areas. It wraps 
the entire room in uniform illumination, so important in reducing eye 
strain and fatigue caused by excessive brightness contrast. For further 
details and lighting data, send for Data Bulletin. Benjamin Electric 

Mfg. Co., Dept. |, Des Plaines, Illinois. 

*for 2-lamp units. 10.7% for 3-lamp units. As compared with 6.7% 

and 5.8% respectively, delivered by previous Benjamin diffuser-reflectors. 


... and of course, it has "SPRINGLOX,” 

the exclusive, metal-clad lampholder! 

distinguishes Benjamin Diffuser-Reflector from all similar units! 
cuts out-of @ervice time due to socket failure... lamps cannot drop 


out or be Shaken loose ... never fails to make electrical contact 


the first te... patented spring construction is the secret! 


BENJAMIN 
Dipguser-Keflector & 


Sold exclusively through electrical distributors 


ovoilable in open-end and closed-end units, for single or by pin lamps 





Stop lamp replacement guesswork 


with the new Westinghouse 


slimline lead-lag ballast 


. «» the only ballast of its kind 


You always know which lamp is burned out in a 
2-lamp fixture, if your ballast is lead-lag. In case of a 
burnout, you lose only the light from one lamp, 
because lamps operate independently in a lead-lag 
circuit. So why not take advantage of this mainte- 
nance economy and insist on the new, Westinghouse 


lead-lag ballast? 


Lead-lag has always given this prime advantage, and 
a lot more, but never before at today’s low prices and 
new small sizes. Prove for yourself these further sav- 


ings in trouble and money: 


“ 


1 No more dangerous “stop-go” illusion. Strobo- 
scopic correction helps prevent machine acci- 
dents . permits use in any industrial and 


commercial application. 


Maximum lamp life. Tests prove up to 10% 
longer life than with any other type ballast. 


Low installation costs because of simple wiring, 
light weight and small sizes in the new 
Westinghouse /ead-/ag ballast. 


Minimum heat to be dissipated by the fixture, 
because of the low wattage loss in the new 
Westinghouse design. 


It’seconomical and practical to insist on Westinghouse 
lead-lag ballasts in any fixture you buy—or to replace 
old, less efficient ballasts. The Westinghouse ballast 
is available in both slimline and preheat fluorescent 
lamps. Get all the details in booklet B-5614, 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. Or phone your nearest 


Westinghouse office today. )-04345 


° 


you can BE SURE...iF its 


Westinghouse EY 
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Only one lamp has burned out in each fixture. Yet, with a series 
ballast, as shown in photo “A”, both lamps are out. With a /ead- 
lag ballast, you know which lamp has burned out—and you do 
not lose the light of the other good lamp~—as shown in photo“B”, 
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Over 8000 in use 
..-and still going 


MAVE 


YOU 
YOURS? 


Who Needs the LE.S. 
Lighting Handbook 


CONSULTING EN 
ANUPACTURERS 


OPrilOMETRISTS 








ARCHITECTS 


ALL, WHO NEFD LIGHTING 





INFORMATION 


Price $8.00* per copy 


Yes, since January 1952 over 8000 copies of the graphs, charts and curves, and is fully cross-indexed 
Second Edition, 1.E.S. Lighting Handbook have been for quick, easy reference. No ‘‘light reading’’ (or 
sent out in industry . to every type of lighting per pun intended), the Second Edition, 1.E.S. Lighting 
oun and in every quarter of the globe from Succa- Ilandbook has been praised by scholars and laymen 
sunna, N. J. to Singapore. Small wonder we're now as the last word in practical lighting information 
preparing for the second printing of this wonderful 
reference work for anyone interested in good lighting If vour lighting library is still incomplete (that is, 
practice of course, without the latest I.E.S. Lighting Hand 

Not only does the Handbook show you ‘*how’’ to book), now is the time to place vour order for your 
do it. It also tells “why”... gives you sound back new Handbook. Preparation and printing delays for 
ground for applying the hundreds of advanced light a second printing are always unpredictable 
ing techniques shown in its 987 pages. Illustrates 


every step of the way with 655 large, clear photo Get your copy now and be sure! Only $8 per copy. 


eee eo ee eee eee eee eee eee ee eee ee eee meee eee ee eee eee eee eee eee ee eee ee ee 


TO — ILLUMINATING ENGINEERING SOCIETY 


1860 Broadway, New York 23, N. Y. 
Send me promptly | ) copy(s) of the new IES LIGHTING HANDBOOK at $8.00 per copy. 
1.E.S. Members: $5.50, if not previously ordered. 


Use Coupon To 
4 Order Now 


*Substantial Saving 


] My check (money order) enclosed. Bill me. 
to LE.S. Members 


LJ 


Please Print 
ou have not vet ordered 


NAME 


your “member copy” of the 
LES Lighting Handbook, 


Second Edition, at $5.50, you 
' 


Address 


are entitled to one at this 


City Zone 
Company Position special price, a saving of 
$2.50. Better get your per 
NOTE. If you care to send payment with this order and so save the Society bookkeeping 


expense, your courtesy will be sincerely appreciated sonal copy now! 
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URING the administration of an I.E.S. 

President, literally thousands of the Soei 

ety’s members meet him in person, hear his 
views and aims for the Society's growth, and enter 
tain him as their Seetion’s and Region’s guest. On 
these occasions, like the nation’s top executive, he 
is frequently introduced as simply “The President 
of the Illuminating Engineering Society.” May 
we herewith “introduce” him in more detail. 

Qur current President, A. Homer Manwaring, is 
the youngest man to achieve the presidency of the 
lliuminating Engineering Society At forty-one, 
he is a revognized top executive in his industry 
and brings to bis I.E.S. Administration a high 
order of experience gained in the lighting business 
us well as Society affairs and leading organiza 
tions associated with the lighting industry Mi 
Manwaring is Executive Vice-President of the 
Philadelphia Electrical and Manufacturing Com 
pany (Pemeo), rising to that position from Cadet 
Philadelphia Electric Company 
(1934) through Sales Engineer tor Pemeo (1937) 
and Manager of Sales and En (1940) 


In 1942, at the age of 30, he was named Executive 


Engineer with 


rineermge 


Vice-President and General Manager, and a men 


ber of his company's Board of Directors 


anwa ring, ) aatelail 


? : ; 
Society— 1953-1954 


Mr. Manwaring’s service to 1.E.S. is equally dis 
tinguished. Since joining the Society in 1954, he 
has held many offices, both at the national level 
and in the Philadelphia Section. He has served a 
Chairman of the Section, 1945-46, and as a mem 
ber of the Street and Highway Lighting Commit 
tee for many years. In 1948-49 he was elected 
General Secretary of LES. and a member ot 
Council, and in 1951-02 was elected Vice-President 

The new President is also an active member of 
NEMA, particularly as a member of the Technical 
Committee of their Street Lighting Section. At 
present he is serving on the Street and Highway 
Lighting Industry Advisory Committee NPA. Mi 
Manwaring was graduated from Penn State Col 
lege (Industrial Engineering B.S. degree) in 1954 
From 1934 to 1936 he served as a lieutenant in the 
United States Marine Corps, and was a Cadet 
Engineer with the Philadelphia utility. In 1942 
1944 he served 
War Production Pool 

Mr. Manwaring 1 
LES. affairs by his ver 
Albert and John and = his 


Secretary for the Philadel phan 


frequently necompanied ut 
charming wite Esther, 
hi two young sor 


daughter Barbara 





Exterior application of R-40 lamps in this 
distilling plant developed a 


Technique for Explosion-Proof Lighting 


tT OF TILE blue, you might say, Fritzseh 
Brothers plant im Clifton. New Jersey, was 


informed by the New Jersey Department of 


Labor that their distilling and processing plant had 
been classified as a hazardous location. They must 
tuke whatever ste ps were necessary, suid the edict 
to imstall a lighting system which would pass the 
ents of the National Electrical Code, Class 


1.1) In studying this problem with them, we 


requiren 


found that several factors ruled out the first ex 
plosion-proof layout we naturally preseribed 

The building is used for the manufacture of 
citrus oil coneentrates, the processing of essential 
oils and the processing of essential resins for the 


flavor industry Normal manpower complement 


st ldom ( xeeeds three nen The work performed IS 


] 


not a difficult seeing task and the recommended 


minimum ow 10 footeandles 


‘xplosion-Proof Laghting 


By JOHN M. ADAMS 


A successful technique is described for creat- 

ing explosion-proof lighting in an area where 

regular explosion-proof equipment was not 
practicable. 


Approximately 20 per ceat of the wall area is 
taken up by windows, and the clerestory improved 
daylighting conditions. The interior of the build 
ing is painted completely with a flat white of ap 
proximately 75 per cent reflectance. Only one 
shift is in operation, and future planning does not 
To be 


very practical, artificial lighting at all is only neces 


include a change in this operating schedule. 


sary during winter afternoons and evenings and 
on extremely dark days. But at such times it is 
very essential. Some of the products manufac 
tured are valued at $200 a pound. Breakage of 
say a 10-gallon demijohn of essential oil would 
represent a loss of about $50,000. 

Ilow then, to inexpensively (an important fac 
tor) satisfy Class I-D requirements. Further stud, 
of the problem indicated that most of the electric 
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Figure 2, above, is a night-time shot of the plant area, 
illuminated to 11 footcandles 
300-watt R-40 lamps mounted outside the cleresto:y win 
dows, with all light reflected from the walls. Figure 3, 


by means of twenty-four 


at right, is a “betore” picture of the same area 


motors in use are for the purpose of evacuation 
It is the intention of the company to replace thes 
motors with steam jet evacuators, and anv motors 
still 


plosion prool If 


for portable mixers are to be ex 


then, 


necessary 
most of the wiring fo 


power is removed, why not remove the wiring for 
lighting and also that for the few 
able units? A with the 
and the Fire 
New Jersey confirmed that the placement of lamps 


through the 


remaining port 
check Labor Department 


Insurance Rating Organization of 


in open atmosphere, aimed windows 
would meet the requirements of an explosion-proof 
system 

An experimental installation was made in which 
floodlights mounted on brackets at the top of the 
windows were aimed at the opposite wall area. This 
approach to the problem verified the fact that the 
principle was practical It was not acceptable 
however, since the glare from the 1500-watt lamps 
this 


thought of using R-40 lamps aimed through the 


used was unbearable. It was at point we 


windows of the clerestory toward the opposite wall 


Since some of the windows in the clerestory could 
and would be opened for ventilation, only six win 
for lighting 
Thus, 24 


dows in each section could be used 


without resorting to structural changes 
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Windows were avallabl 


The next question was how many lamps to use 
No information was available for this type of in 
test to provide coeffi 


number and 


stallation and a laboratory 
crents of utilization was out of the question 


methods were used to determine the 
size of lamps to be used, and in each method numer 
ous assumptions were mad 


Kirst it was arbitrarily assumed that the losses 
vould be such that an increas 
Thus 
five watts per square toot would necessitate twenty 


R-40 lamps. Th 
(Coefficient of 


In exterior bight 


of two-thirds more power would be required 


four BOO watt lumens required 


vere also computed using the Ltili 


zation for a known wide distribution 
that «lk 
With 


\ ind mw 


units with a 


and a vreater outer candlepower than 


veloped perpendicular to the lens init 


this figure of total lumens, correcting for 
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ficiency, it was found that a total of twenty-eight 
00-watt R40 lamps was required 

A third approach, based on several assumptions, 
as then worked out, which checked out approxi 
with the other solutions It was assumed 
window area of 324 square feet would re 


reflection factor of the wall by 5324/1600 


varding the lumens which 


20 per cent, disre 
vould be reflected by the glass Another assump 
tion was that only 60 per cent of the light striking 
the wall would be reflected towards the floor and 
that the remaiming 40 per cent would be absorbed 
in the upper levels of the room. The spill light 
Which, as a direet component, was relatively minut 
vas also disregarded. Thus, the average footeandles 
desired multiphed by the area and divided by the 
corrected retlectance factor and the percentage of 
downward light produces the total lumens neces 
sary in the building interior Asstumed transmis 
sion factor, dirt factor and loss factor total SO per 
cent and the total experior lumens required by this 
method could be provided by twenty-six SOO-watt 
R40 lan ps 

Thus, by arbitrary assumption, similar equip 
ment and logical assumptions the average number 


of SO00-watt R40 lamps required to provide an 


average of 10 footeandles was 26. There was room 


for exactly 24 lamps without carpentry. Twenty 
four lamps were installed, Still, if all of the com 
putations and assumptions were correct, who could 
distinguish a difference of OS footceandles’ The 
footeandle levels obtained with twenty-four JOO 
vatt lamps are 11) footeandles in’ approximately 
lO-foot widths by the wall on either side of the 
building, and six footeandles in the 10-foot strip 


dlown the center Sinee the walls and ceiling be 


come the source of light, the brightness of all sur- 
faces except that of the floor fall within the 10 to 
1 ratio Ceiling brightness over desk is 2.5 foot 
lamberts; wall brightness over desk 8.3 footlam 
berts; work on desk 8.0 footlamberts By insert 
ing twenty-four 500-watt reflector lamps the levels 
climb to 17 footeandles in the 10-foot strips on 
either size, and 10 footeandles in the center 

The exterior view photograph shows the lamps 
and brackets as they were actually installed. As 
can be seen in the photograph, the conduit runs 
up the wall from a weather-proof box and is sepa 
rated into four cireuits. The expected one-shift 
operation however, was not dependable and the 
system was wired to carry thirty-two 500-watt R-40 
lamps with two extra circuits remaining in the 
control box. It is fortunate that this policy was 
followed, for at the present time there are now 
With the advent of 
the second shift, the installation has been modified 


two full shifts in operation 
slightly. Two lamps are to be installed and win 
dows made in the vertical side of each end of each 
clerestory. This modification will provide a much 
higher direct component and should give a more 
nearly even distribution of light on the floor area 

At the present time Fritzsche Brothers are con 
templating a new building. They have asked the 
lighting engineers to work in conjunction with the 
Architect to design the new building specifically 
for this type of lighting. They have also requested 
that a second existing building be fitted in the same 
manner. Is it possible then for the Architect to 
design the building for lighting in hazardous areas 
instead of designing the lighting to fit the require 
ments of the building as well as the purpose for 


which it Is used? 








1.E.S. Gold Medal Nominations 


it Socicty Headquarters the name of the 
wcomplishments are deemed worthy of 
, Candidates need not be members of 1 
ind their achievements may be in the fields of engir 
design, applied illumination, opties, ophthalmolo 
research, edueation, or administration and man 
yement 
ominations and reeords on file from previous vears 
econsidered along with new nominations. But each 
ticn must be delivered to He idquarters Office 


this vear’s award 
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Street Lighting Photocell Control 
Calibration Cabinet 


I. Introduction 


N THE PAST two years a large Northern Cali 

fornia utility company has initiated an exten 

sive program toward the modernization of its 
street lighting controls. With the development of 
modern and reliable light sensitive devices for the 
control of switching operations it is felt that thes 
devices can reliably and economically replace the 
previous manual and time clock operations. In 
connection with this program a simple photocell 
calibration cabinet was developed for operation by 
non-technical personnel with a minimum of in 
struction. This cabinet is described below. 

The territory served covers Central and North 
ern California, extending for a distance of approxi 
mately 495 miles and between 35 and 41 degrees 
north latitude and over 5.5 degrees of longitude 
In such an extended territory as this, one of th 
first concerns involving the utilization of light 
sensitive controls was the possibility of variation in 
burning hours for the extreme north and sout} 
areas because of the different sunset-sunrise chat 
acteristics 
photo-controls, manufac 


Accordingly several 


tured by four different firms, were installed at 
various locations on the system as part of a study 
of control operation. They were equipped with 
elapsed time meters for a continuous measure of 
lamp burning hours and were calibrated or ad 
justed to a turn-on value of 1.5 footcandles befor 
installation. The value of calibration was origi 
nally decided upon after a careful consideration by 
the lighting engineers in charge of the study. The 
correctness of this value is now confirmed after 
approximately three years of operations during 
which the average burning hours of the survey 
installation have deviated only approximately 0.6 
per cent from the scheduled 4100 hours 

The controls approved for company standards 
are of the photo-tube type. They comprise two or 
three electronic tubes, an electronic circuit of many 


components, and small relays. These devices are 


A paper presente National Tee ‘onference of the 
INuminating neer 4 ociety September 14.1% 1953 New 


York, N. ¥ TH gineering Laborator Pacific 
Electr ' f 


Gas and 
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Calibration Cabinet 


By W. N. LINDBLAD 
L. C. EDWARDS 


so compact that they may be housed in a small 
watthour meter socket or equivalent volume, and 
the survey tests have proven that they can be very 
reliable. Some have been in continuous operation 
for approximately three years with no attention 
and no replacement of tubes or components what 
soever. Others have given trouble and have had to 
be repaired and adjusted 

All units require, of course, an adjustment or 
calibration to the desired turn-on footeandle value, 
and it is desirable to give new units a thorough 
inspection of the relay contacts and moving parts 
as well, thus contributing greatly to successful 
operation, After a period of time there develops a 
maintenance problem, the electronic tubes will fail, 
contact trouble will develop, components may fail, 
and in general there will be need to re-condition 
and re-calibrate units 

In the study mentioned above, this re-condition 
ing and calibrating was done in the general engi- 
neering laboratory of the company during the first 
couple of years while the devices were being tried 
out. However, after the devices were generally in 
stalled throughout the system it became apparent 
that a better method would be to have each of the 
thirteen divisions of the system handle and be re 
sponsible for the operation of its photo-controls 
The present policy is, therefore, to provide each 
division with the necessary equipment to maintain 
and calibrate its respective controls. Therefore, a 
footcandle calibrating device has been developed 
and distributed to the various divisions, so that a 
standardized procedure will be established through 
out the area. It was necessary for the calibrating 
device to be simply operated and adaptable to all 
types of photo electrie controls Reports from the 
field indicate that these aims have been satisfae 


torily accomplished 


II. Design of Suitable Equipment 


The type of calibrating device and method of 
operation decided upon is not greatly different 
from some of the cabinets and light tunnels in use 
elsewhere. Tlowever, the test cabinet incorporates 


some features that we believe make for simplicity 
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Street lighting photocell control calibration 


cabinet 


an 
ntrol units 
vali 

is approximately suo ft The 


ne abinet is designed for electric opera 


tion from a standard 120-volt service. The calibrat 


ing illumination is obtained from a T0-watt day 


Construction and operation fea 


lieht mazda lan }) 
tures follow 


Lh esses cabinet con 


mien cubicle ihiuminated on the msicde 


ml footeandle level by projecting light 


in through an aperture ‘in one side The photo 


eontrol to by alibrated Is sub) ted to this illumi 


1} same stale 


nation at an adjacent aperture on 


The unit therefore is exposed to the reflected light 


from the fi other interior surfaces of the cabinet 


with none cdire tly from the source. This form was 


accepted as most nearly approaching the photo 


metre sphere mm othe simpl st practical form The 


interi 
vable 


dimensions are two feet on a sic The 
painted a flat white color and the top ts remo 
for cleaning and maintenance. All conponents are 


located on the exterior of the cabinet with the ex 


eption of one lan p that is utilized to simulate a 
bricht day 

When arranged for calibration a 
as depicted in Fig. 1 


( ondition 
eontrol Is pla ed 
This 


unit’s photoeleetrie tube directly in the 


in the metal bracket 


pla es the 
Calibration Cabinet 


S10 Pha Control 


Lindblad Edwards ILLUMINATING 


A dark cloth 
eurtain Is provided that covers both top and front 


illumination aperture of the cabinet 


side of the bracket to exclude external light. It is 
fastened at the top and is rolled up when not in 
use as shown. Holes are provided at suitable loca- 
tions in the cloth for the insertion of a screw driver 


to make potentiometer adjustments. There are 
several of these holes provided as each different 
make of photo-electrie control device has its adjust- 

located in a different place i n the top 
ined others in the bac 


Vountin ] Hlold is There 


ontrol units encountered, They 


were three types of 


required holders 


to mount them properly in the bracket with the 


phototube in the aperture The holders provided 


ire shown in Fig. 2. They are complete with base, 


glass cover, and a length of control 


ontact socket 
plug-in All 


al condition, that rs he unit in 


alibrating is done with the con 
housing ul ver in 


lass 


photo 
iperture 
cuil The circuit diagram is shown 
} Four lamps are included in the cireuit, 
Which have been previously mentioned. The 
four are: pilot light which indicates when the cabi 
net is energized; a 7'.-watt white bulb which simu- 
lates the controlled street lamp. shown mounted 
‘xternally on the control panel; a 40-watt internal 
lamp which provides a high level of 150 footcandles 
10-watt 


bulb which 


to simulate a value of davlight; and a 
type S-14 blue mazda daylight clean 
provides the ealibrating illumination 

The ilhimination of the cabinet can be switched 
Dark 


wherein the eah 


to three different conditions, namely simu 


night time Calibrat: 


rigure 2. Calibrating holders for photocells. 


ENGINEERING 





ADJUSTABLE 
CALIBRATING 

BRIGHT LAMP Lame 
APERTURE 





5 CALIBRATE 





SwiTcH 


= ome 
i {[ PHOTOCEL | 


CONSTANT VOLTAGE 
TRANSFORMER © 
[ | 


SimULATED * 
STREET 


LIGHT 


CABINET FOOT CANOLE SWITCH 








FUSE 
_ 





PILOT 
120 VOLT 


60 CYCLE 
SUPPLY 








Q 





NEUTRAL 


+ 


Figure 3. Calibration cabinet circuit diagram 


indles is obtaimed: ane 


brating ‘ » Toot 
Bright wherein 
} 


eancdles is: of 


an intense level of 150° foot 


tamed to simulate davtime condition 


These conditions are obtained by means of the 


abinet condition switel The Calibrate cond 


tion Is further adjustable by means of an add 


three anal 
be altered to eithe 
and 1 7 footceandles 


helpful tolerance 


tional 
level can 
lower, 1 


two values ar 


position sWi 
especti Thes 
limits when cal 


Kor example, when a control is adjusted 


at 1.5 ft-e 


and if a supposedly correctly 


brating 
is should not go on at 1.7 


fails 


to switch “on” 


calibrated unit 


to switeh “on” at 1.5 it is considered satisfactory if 


“on” at the lower value of 1.3 ft-e 


The type S-14, 10-watt, 12 


it does vo 
Calibrating Lamp: 


volt, blne daylight clear lamp was considered to be 


most satisfactory because of its availability and 


size, and tests indicated its Kelvin temperature to 


be slightly higher than the other standard bulbs 
The potential supplied to the lamp is maintained 
at a constant value by means of a constant voltag 


transformer, to eliminate errors due to fluetuations 
voltage 

The level of 
tained essentially by adjusting the position of the 
blue davlight This 


condition is determined by measuring the illumina 


normal illumination 15 ft-e is ob 


lamp in the lamp aperture 


tion in the control aperture by means of a foot 


eandle meter. The tolerance values of 1.3 and 1.7 


are obtained by increasing and reducing resistances 


in series with the lamp to make potential changes 


of approximately plus or minus 3 volts 
III. Instructions for Use 
A compilation of test procedures and calibration 


instructions has been arranged for the operators of} 


OCTORER 1953 Photocell Control 


the devices in order that the method will be stand- 
ardized in general throughout the system, A copy 
of the instructions is as follows 

A photo-electrie relay for 
7 


contacts 


a) Unit Condition 
ot 


course in good operating 


must 
all 


erood order 


‘calibration 


condition ; tubes and eireuits should 


be in 
To enereize the cabinet plug 
’ The 
be calibrated should be energized for a period ot 
halt to to 
allow 


attain operat 


b Pre-heating 


into T2O-volt, GO-evele service eontrol unit to 


one hour immediately testing 


of the 


previous 
eles 
| 
This 


mounting ina holder and plage 


the components trie cireuit. to 


ne temperature ‘an be accom 


ing into 


plished by 


the cable receptacle, or if there are many units to 


calibrate it is advisable to provide extra sockets 


r the preliminary heating 
Prelim 


din socket holder cor 


ary Operating Test The unit is 


rricotunnte ple le 


entire assembly placed 


adjusted imto place 


and the three-condu 


the « eceptacle, Switch ¢ 


Dani nder this condition the unit should oper 


switched “ON,” 


mild switeh 


ate and the simulated street lieht be 


Then swil 


“OPT 


h to Brigur and the unit si 


This procedure indicates that the unit is in 


proper operating condition and suitable for final 


calibration 
Switel “Bright” light 


d) Calibrating fron 


to 1.5 ft-« 


to 


If unit now 


switch back 


ft-c 


If wnit switehes “on” 


“bright” light then to 1.7 
stavs “off” it can be considered as being 


ood 
If 
to 


back 
unit 


“on switeh 


to 1.5 ft-e. If 


does not switeh 


tinit 


“bright” light and 


switches “on” it can be considered as being 


cood 
} 


If unit does not operate as shown above it 


Adjust rent 


must “adjusted” as shown in (Ce) below 


Turn adjustment of rotary potentiometer 


resistance to extreme “low “dark,” or 


“late” position 

Switch “cabinet condition” to “bright,” then 
to “calibrating” 1.5 ft then slowly turn 
from “low” 


this 


unit adjustment away position 
the 


The turning operation 


until the unit switches “on” is 
calibrated position 
should he 


of 2 ck 


require 


slowly, a small angel 
It should thus 


this 


made very 
grees per 10 seconds 


two or three minutes to make 


adjustment. The units have a time delay 


Calibration ' Lindhlad-Kdwards a1) 





eature intentionally incorporated he the rate of change of illumination is approximately 
cireuit to preclude an “on” operation wit 0.35 footeandles per minute. At dawn, because of 
intermittent flashes of light the shape of the curve, the time required to in- 

\fter above adjustment repeat Tes ‘rease from the previous “on” value to the switch 

above for a confirmation test ‘off” value of 3.5 ft-c is approximately four min- 
General Remarks: Measurements made of both utes. This means that there is an average delay in 
twilight and dawn light intensity indicate that the controls switching off in the morning of four 
en plotted with time. one is the mirror image of minutes. The total average for a year is thus 1460 
other. The curves are of an exponential form minutes overburning. This value is approximately 
values of illumination at which the controls 0.6 per cent of the scheduled burning hours and 

on” and “off” are in the knees of the confirms the value obtained by the elapsed time 


the twilight eurve at the 1.5 ft-e value meters 





Daylight and Mercury 
For High-Bay Area 


This 325 x 75-foot high-bay forge and 
machine shop, at Babcock-Wilcox Co., 
Barberton, Ohio, is in use 24 hours a day, 
for machining of large hollow forgings 
and the preparation of ingots for forging 
operations. Large skylight and window 
areas provide daylight adequate on some 
days, and the lighting installation pro- 
vides an average of 25 footcandles for use 
at night and on dark days. Mounted on 
25-foot centers at a height of 52 feet, 
are high-bay Alzak aluminum luminaires 
containing 1000-watt C-H12 color corrected 
mercury lamps. Lamps are operated from 
single-lamp high-power-factor ballasts on 
230 volts, with ballast loss approximately 
85 watts per ballast. Relamping and clean- 
ing is accomplished from the top of a 
traveling crane during daylight hours 
when the lamps are de-energized. Light- 
ing data submitted by Les Hessoun, Moock 
Electric Supply Co., Akron, Ohio. Photo 
courtesy Westinghouse Electric Corp. 
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Modern Lighting 
for 

Renaissance 

Architecture 


By }. F. GUNTHER 
S. D. SNOOK 


ation won second prize in the contest for 

eresting Lighting Jol onducted by the 

tion, L.E.s Ir. Gunther and Mr 

hting representatives with Consolidated 
New York, In 


ITH modern structures, modern lighting 
can be a matter of proper design, engineer 
ing, and choice. The application of good 
lighting principles to older structures, howeve: 
In relight 
f 


ing the banking floor of a Brooklyn branch of 


ealls for considerable ingenuity as well. 


Manufacturers Trust Company, we were faced with 
an old building erected in 1916. Further, with an 
interior inspired by Italian Renaissance architec 
ture in the best 14th Century tradition 

The enormous, suspenced bronze chandeliers 
with which this interior was illuminated suited the 
architectural style very well. The bare 25-watt 
lamps with which they were equipped however, de 
livered a meagre six footcandles—and plenty of 
glare Modern practice ealled for 35 to 40 foot 
eandles of general illumination, with 75 to 100 
locally on the tellers counters 

The second horn to the dilemma was the preser 
vation of style and architectural detail in the light 
ing equipment. For the tellers counters, concealed 
equipment was the answer. For the chandeliers 
so suitable aesthetically, it was decide! to provide 
the illusion that they were the only apparent source 
of light, concealing the real sources in the ceiling 
and under the counters. It was, of course, neces 
sary to reduce their brightness to within the com 
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Before (below) and After (above) 


fort zone To achieve this illusion, in the most 


practical manner, downlights were located above 


octagonal ceiling coffers in two rows of 29 units 


each. A metal plate with a 6-inch aperture and 
decorated to the desion of the present ceiling treat 
ment was installed on the underside of the ceiling 


and fastened to the structure above It not only 


served to remove the weight of the downlight 


Prous 
the ceiling but it braced the plaster ceiling by 
transfe rring some ot the weight to the structural 


members. The lighting unit has a eut-off of 45 
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and ms baffled to avoid “mu Ms alloped effect on the 


walls Kach downlight is equipped with a 750 
watt, T-24 bipost lamp The ceiling height at the 
wnlight aperture is 39 feet 
The tellers counters and wall counters are equip 
ped with troffers installed end to end and contain 
ing two rows of T-6 fluorescent lamps operating 
These units were custom built and are 


They 


are equipped with porcelain enamel reflectors and 


at JOO ma 


installed as an integral part ol the counters 


louvered glass panels to shi ld the lamps. Too large 
to be removed from the building, the three chance 
liers suspended from the vaulted ceiling were 
cleaned and altered on the Job Low brightness 
A-17, 15-watt inside ivory finished lamps operating 
at approximately 10 volts under-voltage repla ed 


the 2O-watt inside frosted lan ps Which had heen 


operated at normal voltage in each chandelier 


In our original lighting desien, we had not re 
ommended lighting the ceiling since it was to be 
cleaned, and the very light floor and walls would 
redires weh lieht to brighten it These plans 
changed ho 


mie would j amaged by cleaning 


when it was found that the ceil 
Kootlambert 
vlings showed its brightness very low compared 
walls It was necessary to literally 
ceiling with light, raising the bright 
an original 0.5 footlambert to an average 

of four footlamberts. This was done as follows 
\ metal pan was installed im the top of each 
chandelier ims s and eight SO0-watt R-40 
floodlamps \ , vided for the ceiling hehting 


i 


eutoff on the side walls 


Four 150-watt PAR, floodlamps were located at 
the outer rim of the pan. The PAR lamp was used 
for the high side wall lighting at the spring line, 
inasmuch as its beam spread was more compact 
than that of the R-40 lamp 


PAR floodlamp leading the brightness of the walls 


This resulted in the 


from 5.5 footlamberts into the zenith of the arch, 


vhich is 3 footlamberts 


Results 


Illumination levels and brightness readings are 
now as follows: Ceiling brightness, 3 to 4 foot- 
lamberts. Wall brightness, 5 to 6 footlamberts. 
IIliumination on counter areas, 75 to 100 footcandles 
maintained, General lighting, 35 to 40 footcandles 
aintamed 

The ‘‘after’’ picture illustrates the most impor 
tant result, namely the illusion that the chande- 
liers appear to be the only light source. The down 
lights are quite inconspicuous; there is no sharp 
The 125-volt inside ivory 
oat of the lamps in the chandeliers, operated un- 
emit a golden tan color and blend into 
They match the 
walls which have been cleaned and polished into 


the original light buff. Matching these lamps to the 


lt I voltage, 


the background areas marble 


surround heightens the illusion that they are the 
nain light source 

Retaining the architectural decor with major 
iterations is somewhat rare. we think, but this job 
shows how a definite period interior can be en 


hanced by a well-planned lighting svstem 





Troffers in a 
Camouflage Ceiling 


In order to hide beams, pipes and 
telephone conduit, an acoustical ceiling 
was installed 17 inches below the con 
crete slab in the Utica, N. Y. office of 
Niagara Mohawk Power Corp. Flush 
mounted in this ceiling, on tee-bars and 
self-aligning hangers, are five rows of 
Samp troffers with prismatic lenses, 
with 17 units in each row. Lamps are 
10-watt standard cool white. Illumina 
tion level after 10 weeks’ operation 
averaged 65 ft-c. Designed by J. C. 
Bannigan, Lighting Representative with 
Niagara Mohawk, this installation was 
a runner-up in the Central New York 
Section’s contest for “My Most Inter 
esting Lighting Job.” 
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Light and Night Traffic Accidents 


By DAVID M. BALDWIN 


HIRTY-EIGHT thousand men 


children were killed during 1952 in motor 


Wothen aha 


vehicle traffic accidents in the United States 
This is the largest total since 1941, when 39.969 
persons died. 

It is perhaps a minor satisfaction to know that 
on a rate basis 1952 was the best year ever re 
1925, 
possible, the mileage death rate in this country was 
17.9 deaths per 100,000,000 vehicle miles. This has 


decreased quite steadily to the current low point 


corded. In when the calculation was first 


of 7.3, recorded in 1952. In 1941, when deaths were 
vuiy slightly higher than last year, the mileage 
death rate was 12.0 per 100,000,000 vehicle miles 

Slightly over 70 per cent of last year’s traffic 
deaths oceurred in rural areas outside cities and 
towns. The total is estimated at 27,000 in rura 
areas and 11,000 in urban areas. It is interesting 
to compare this with 1941, when the rural total was 
just under 26,000 and the city total was slightly 
over 14,000. The percentage of the total deaths 
which was reported for rural areas has remained 
almost constant, however, for the last four years 
which perhaps indicates that the trend toward an 
increasingly large rural death proportion has been 
halted 

Of primary importance for this discussion, how 
ever, is the fact that 45 per cent of the total deaths 
during 1952 occurred during hours of daylight and 
oo) per cent during hours of darkness (including 


dusk and dawn The year before, 1951, saw 56 per 
cent of the total oecurring during hours of dark 
ness, while in 1941, 58 per cent of the total wer 
during night hours. This trend is hardly great 
enough to arouse either gratification or concern 
Of some importance in this matter is the fact 
that while 55 per cent of fatal accidents occurred 
38 per cent of all 


Thus the 


during hours of darkness, only 
accidents occurred during night hours 
accidents would appear to be 


severity of night 


considerably greater than that for daytime acei 
dents 

It is also interesting to note that when urban 
and rural aecidents are considered separately, the 
slightly For 


nt of the fatals occurred during 


nighttime percentages vary urban 


accidents, 59 per ce 
e of the 


New 


York N ArTHol Safety 


Cour Chicago, IN 
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hours of darkness, while in rural areas 535 per cent 
were nighttime accidents 

Both of these factors—that of increased severity 
for night accidents and the higher night percent- 
age in urban areas compared with rural areas 
can be related to pedestrian accident experience. 
Pedestrian accidents account for about half the 
urban death total in contrast with the situation in 
rural areas in which pedestrian deaths are but one 
seventh of the total. Particularly in urban areas, 
pedestrian deaths are more frequent during hours 
of darkness 

Looking at the problem in another fashion, and 
taking into account relative travel during hours of 
daylight and hours of darkness, the night accident 
problem becomes even more severe. Based on the 
best estimates available, the mileage death rate at 
night is about three times the rate during hours of 
daylight. Thus it is safe to say that one’s chances 
of being involved in a fatal traflic accident at night 
are three times as great as during the daytime. 
The rate at night is estimated at about fourteen 
deaths per 100,000,000 vehicle miles and for day 
light hours about five deaths per 100,000,000 vehi 
cle miles. This same proportion holds fairly well 
for urban and rural experience considered sepa 
rately 

All of these statistics point clearly to the facet 
that nighttime creates special problems for drivers.’ 
There must therefore be some differences in day 
and night driving the most obvious of which is 
Other 


the difference in visibility factors which 


may contribute include fatigue, alcohol, and pos 
sibly differences in drivers themselves 
order, 


Let us examine these factors in reverse 


Starting with the possible differences in) drivers 
themselves. What had earlier been supposition in 
this area was recently confirmed by a study made 
by Dr. A. R lowa State College. He 


sampled drivers on lowa highways every hour of 


Lauer of 


the day, studying nearly 5,000 cases during the 


period from fall to early spring 
It was found that speed of travel and age 


related at 


were 
inversely times when traflie flow was 
light. For 


midnight and 7:00 in the morning, 


instance, on rural highways between 
i? | per cent of 
drivers were in the 80 to 99 year age group most 


of them 24 and below The 20 to 29 ave group 
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onstituted ents cent of the daylight traffic 
and 24 per gent of the traffic from 5:00 p.m. until 
midnight 

Dr. Lauer 


reported evidence of a group of 


drivers (constituting about 10 per cent of the 20 to 


24 year age group) flagrantly and dangerously 
violating safety rules from midnight to 4:00 a.m 
He found only rare cases of excessive speed among 
age groups or at other times of the day. The 
speed of all men observed was 47.6 miles an 

hour at an average age of 36.2. The mean speed of 
drivers between midnight and 5:00 a.m. was 50.6 
and the average age was 29.3 
All of this points to the fact that particularly 


after midnight there is } cobably more reckless 
operation of motor vehicles than at other hours of 
the day 


of traffic 


at least in proportion to the total amount 

It would not be surprising therefore to 
find a proportionately higher accident experience. 

It is extremely difficult to pin down any accurate 
information on fatigue. Accidents in which the 
driver is reported as “apparently asleep” are caus 
ing considerable concern, however, on facilities like 
the Pennsylvania Turnpike and the New Jersey 
Turnpike. These accidents seem to occur more 
frequently during hours of darkness, or at times 
when most human systems are accustomed to 
sleep. No real quantitative measures are available, 
however, to estimate the importance of this prob 
lem nationwide 


There 


of alcohol among drivers reaches a peak during 


is evidenee to indicate that the incidence 
hours of darkness. In a famous study made more 
than 15 years ago in Evanston, Illinois and re 
Vedical 


Association, very definite peaks were noted in the 


ported in the Journal of the American 


time distribution curve for drivers under the 


influence, both non-accident cases and accident 
CASES 

Subsequent studies by the Michigan State Police 
and other traffic accident records agencies have 
identified similar peaks. In Michigan, for instance, 
77 per cent of the accidents involving drinking 


A re- 


port on this study, which was made in 1947, in- 


drivers oceurred during hours of darkness. 
cludes this sentence: “Since most drinking and 
subsequent driving takes place during the evening 


and nighttime hours, the drinking driver is prob 


ably responsible for a substantial part of the in- 
‘reased accident rate during hours of darkness.” 
It seems clear, on the basis of this and other 
‘vidence, that there are a number of factors re- 
sponsible for the increased accident rate at night 
Different 


asleep, and sometimes under the 


drivers, sometimes fatigued or even 
influence of in- 
toxicating liquor, all contribute to this experience. 
In addition, there is the very large and obvious 
factor of reduced visibility. The best evidence that 
the change in visibility contributes to increased 
night accident experience lies in the many exam- 
ples of accident reduction following efforts to in- 
erease night illumination. Street lighting improve- 
ments have almost universally been followed by 
fewer accidents and deaths. Perhaps even drunken 
drivers are better drivers when they can see where 
they are going 

This experience of accident reduction following 
the installation of adequate street lighting is well- 
Detroit’s experience has been established 


Milwaukee, Kansas 


known 
over a period of many years 
City, and many others have set substantial records 
in this area. Chicago is well on its way. The evi- 
dence is clear that adequately lighted streets bring 
about reductions in traffie accidents 

It is obviously impossible to attempt to assign 
any relative values to the influence exerted on the 
night aecident rate by any of the factors men- 
tioned. We cannot, for instance, say that alcohol 
is a ten per cent factor, fatigue a five per cent fac- 
tor, reduced visibility a fifty per cent factor, and 
We do believe that all are factors and that 
program 


so on 
any well-rounded accident prevention 
must recognize that all are factors. Looking at the 
matter from that standpoint, the question then 
becomes one of what can be done about the situa- 
tion. 

Certainly the most direct and obvious approach 
is that of providing improved street lighting. None 
of the other problems offers an opportunity for 
such a direct approach toward a solution. Every 
city should examine critically its present street 


lighting program in comparison with I.E.S. stand- 


ards and embark upon a program to bring lighting 
on its high-accident streets up to par. We know the 
results will be evident in a lower accident rate, in 
longer life and greater happiness for the citizens 


of the community 
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An Instrument for the Evaluation 
Of Night Visibility on Highways 


HE APPRAISAL of a highway lighting in 
stallation is most difficult at the present time 
for there is no straightforward technique 
available to arrive at an objective evaluation of a 
given lighting job. It is the object of this paper to 
describe one technique that appears to have merit 
for the evaluation of actual lighting installations 
If the technique proves as useful for field work as 
the preliminary studies indicate, it may lead to the 
inclusion of roadway brightness values in the re- 
quirements of the design 
The development work described herein has been 
conducted LES 
Research Fund and the L.T.T.E. of the University 
Work in the general field of night- 


under the sponsorship of the 


of California 
visibility on highways has been a part of the Uni- 
versity research program for the past several years. 
In August 1952 a grant from the I.E.S. Research 
Fund was made available for further studies. This 
paper is an interim report of progress as well as a 
discussion of a visibility measurement technique. 

The basie design conditions for street and high 
way lighting are concisely stated in the American 
Standard Practice for Street and Highway Light 
ing, 1953 and the I.E.S. Lighting Handbook, 1952 
As stated in these references, the objective of street 
and highway lighting is to provide adequate pave 
ment brightness with good uniformity and appro 
priate illumination of adjacent areas, together with 
reasonable freedom from glare 

The factors that directly influence night-visi 
bility are: 

1. The actual object brightness on or near the 

roadway 
The average brightness of the immediate 

background of the object 


5-degree angle). 


within a 3- to 


The brightness pattern of the surround with 
in the principal visual field (approximately 
60-degree angle 

The contrast between the object and its im 


mediate background 


A paper presented at the National Technical Conference of the 
Tiiuminating Engineering Society, September 14-17, 1953, New 
York, N. Y¥ AUTHORS 
San Francisco. Calif and Institute of Transportation and Traffic 


Division of Highways, State of California 


Engineering, University of California, Berkeley, Calif 
Work done under I.E.S. Research Fund Project No. 37 


respectively 
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Evaluation of Night Visthility on Highways 


By A. E. SIMMONS 
D. M. FINCH 


The ratio of brightnesses within the principal 
visual field 

6. The size and shape of the object and its iden 
tifying detail 
Motion of the object and observer. 
Time available for seeing 
Glare bright sources 


caused by extremely 


anywhere in the visual field 


The above factors, although recognized and de- 
fined in the present recommended practices, are not 
used directly in highway lighting layout or evalua- 
tion work, probably because of the limited amount 
of information on the reflection characteristics of 
surfaces and the methods of calculating brightness. 
The importance of the roadway brightness is grad- 
ually being recognized and will probably be given 
proper weighting as soon as procedures are readily 
available for brightness calculations. Practically 
all street and highway lighting layouts are now 
made upon the basis of average horizontal illumi- 
nation even though it is known that the illumina- 
tion is not directly related to roadway or object 
brightness. Several recent articles have appeared 
in foreign publications’ indicating that roadway 
receiving attention 


brightness caleulations are 


abroad. Work is also underway as a separate 
[.E.S. Research Project? on pavement reflectances. 
These data should be very helpful in calculating 


pavement brightnesses 


Night- Visibility : 
What Do We Want To Measure 


Assume for the moment that we have several 
different lighting installations or that we have a 
design technique that would permit us to layout 
any kind of a brightness distribution that we might 
wish. What design is best for the situation at 
hand? There are always questions of cost to con- 
sider in highway lighting since the areas to be 
lighted are very large and the funds are always 
limited to practical amounts commensurate with 
We are therefore 
faced with using a low range of average illumina- 
tion (from 0.10 to 5.0 ft-e 


current practice is to select an average horizontal 


the project under consideration 
to best advantage. The 
illumination within the above range for the kind of 
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mvolved and then to arranve the lehting 


> ee | here 


equipment accordingly. There are general sugges 


tions in the recommended practice regarding spac 


ing, mounting hemlht ize of light source and type 


of distribution, but quantities are 


able and can | i ‘ ( mh thiany 


sulting liehting vary between thes 


extreme ] that is uniformly 


over its entire ceo ~) a roudway thi 


SI s of brightnes 


patches veh and low 


its length. The average illumination can 


same for each and both ean be designed in 


ance with recommended practic 


doubt exists in many well qualified 


serio 


minds about the most nitable ce sign of a hiehwas 


lighting system The questions seem to be chireethy 


related to the onomies of the situation for it) os 


venerally assumed that uniform brightness neces 
arily means vet using 


small 


close spacing ol luminaires 


sources, W eas the same average tllumina 


thon can larvet solrees on levpnere 


generally show that 


yontal tlumination 


onomieal This may 


frequently ou 
part in the s 
and comlort aspes 
order tmportanes It 
thy ost factors from 


ting, but it is entirely 


on either a ool visthilitw svstem 


visibility ystem for the same cost 


Qur problem is to measure the visibility of ob 


jects on the roadway with a technique that elimi 


nates subypective appraisal as much as possible 


Inherentls visibility Is subjective and as such it 


defies measurement directly Therefore, we ean 


only use indices thi an be correlated to visibility 


in order quantify the term 


The ! mt . ory 


visibility of a ont ‘ elate it to the 


method of defining the 
thresh 


old conditions conditions at which it is just 


} 
several 


pereeivabl done by one o 
methods and ) leure accuracy desired 
The threshold i e thre 
detail that can ”) the 
(3) the 
or (4) the 
given adaptation level. The 


minimum size of 
time to pereeive 
minimum brightness difference detectable 
minimum contrast that can be seen at a 
roadway seeing situa 


tion is one in relatively large objects (6 


minutes of are have to be reeognized 


OY’ to 0.0 


1.0 to 


with certainty in a short pertod of tim 


seconds) at re lativelv low adaptation levels 


0.005 ft-L 


or our studies the eontrast threshold has been 


selected as the most representative phenomena to 
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measure for the highway situation at night and is 
the basis for the technique herein reported 


proposed and 


The 


Various instruments have been 
used in the past for highway visibility studies 


most important of these are listed below 


Luckiesh-Moss 4 isibility Meter 


This instrument has been widely used, discussed 
and analyzed. It consists of two circular variable 
density wedges located one in front of each eye 
and arranged to be rotated to reduce the object to 
a threshold The threshold 
brightness and contrast effects and the eve adapta 


The effect of glare on the 


value combines obth 
tion is not held constant 
meter reading is very questionable since the optical 
wedges have both scattering and absorbing prop 
erties. These features limit the application of the 
instrument and inject serious questions regarding 


its use for night studies on highways 


Dackler Visibility Meter 


This meter is similar to the Luckiesh-Moss in 


strument except that a series of variable density 
vlass dises are used. Threshold is determined when 
the object observed can no longer be seen through 
a vlass of stated absorptive power. The instrument 
Into account the 


object and the 


does not take degree of contrast 


background against 


effect of glare 


between the 


which it Is seen, and eliminates the 


Philips (Bouma) Visibility Meter 


This is the first instrument to be designed specifi 
cally 


dk signed to 


for street and highway lighting use. It is 


measure the brightness difference 
threshold and consists of an optical arrangement 
series of variable density 
field 


vherein no brightness difference can be 


whereby a spots are 
reached 


detected 


rotated in the until a density is 


within the spot The contrast does not chance since 


hoth the object brightness and background bright 
ness are reduced by the same factor. Adaptation is 
OSE ntially consiant and the glare effect is included 
The authors have not personally used the instru 
ment. but its utilitv seems to be limited because of 
design and its step-wise adjust 


the principle of 


ment 


innular Ring Visibility Meter® 
The annular ring meter consists of a series of 
paper rings having external and internal diameters 


of O.8 and 02 inch respectively, placed side by side 


ona glass plate which can be mounted on the wind 


shield of a car. The rings are lit by an adjustable 
incandescent source. By observation the rings are 
noted that appear to match the lighted road sur- 


race 
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5. Street Lighting Evaluator’ 


This device consists of three parts: A miniature 
pavement bed mounted over the hood of the car; a 
glare integrator mounted above the windshield, 
and a control box in the operator’s compartment 

The pavement bed is fitted with a strip of simu- 
lated pavement, which by inspection, 1s matched 
to the street surface being viewed. Miniature 
obstacles representing pedestrians are positioned 
on the pavement. Brightness and Luckiesh-Moss 
Visibility readings are made on the pavement strip 
and obstacle. The glare integrator is presumed to 
give a measure of veiling glare. The brightness 
and glare readings are then used in an empirical 
determination to obtain relative visibility 

In practice this equipment has been found to 
have several limitations and has not gained general 


acceptance 


6. Horton Lighting Evaluator® 

In this instrument the scene is viewed through a 
one-power monocular with a large field of view. In 
the focal plane of the 


dise upon which is a series of small variable density 


eyepiece Is a transparent 


circular spots. A reading is determined by the 
which reduces the object as 


to threshold It ap 


ss lection of a“ spot 
seen through the instrument 
pears that this instrument is a variation of the 


Duckler and Philips meters 


Cottrell Visibility Meter® 

This instrument is based upon the principle of 
the reduction to the contrast threshold. A constant 
brightness is added to a spot in the visual field 
while the total field is varied by an optical wedge 
The device appears to work very nicely within the 
range for which it was designed (normal interior 
brightnesses) but it probably will not be satisfac 
tory for street lighting because of the change in 
the brightness of the entire field and the fact that 
the test area of the instrument is always brighter 


than the surround 


Figure 1. Instrument design 


Newtra/ 
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Evaluation of Night Visibility on Highways 


After a careful analysis of the foregoing instru 
ments and literature relating thereto, it was con 
cluded that an ideal instrument for night visibility 


should include the following features: 


l. The eye adaptation should remain constant 
at the actual roadway level while using the 


Instrument 


Only a small central area approximately 3 to 
2 degrees in total visual angle should be 
changed in making a visibility measurement 
The remaining area should be unaffected in 
sofar as brightness pattern and glare sources 
are concerned 

The change in the measurement area should 
cause a change in contrast without changing 
the average brightness and without seatter- 
ing the light rays from the object and its 
background 


The total visual field should be approximate 
ly symmetrical and include about 60-degree 
total visual angle. A field somewhat larger 
without 


is desirable if it can be achieved 


compron ising the optical system 


A. reference value for the average back 


ground brightness and = objeet brightness 


should be 


ment or by a separate measurement. 


available either with the instru- 


If necessary a color correction filter should be 


provided to make the variable contrast refer 


ence source match the actual scene in color 


None of the 


satisfy all of the above requirements, so Various 


existing instruments completely 
proposals were reviewed for a device that would 
accomplish the objectives The conditions for es 
tablishing a contrast threshold were analyzed. An 
optical system was then developed that appeared to 
satisfy all of the requirements. This was subse- 


quently built into an instrument as described in 


the following paragraphs 
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Instrument for a 
Contrast Threshold Measurement 


sign incorporating the fore- 


own diagrammatically in Fig. 1 
and in the photegraphs of Fig. 2. It consists of a 
monocular system with obje e lenses (1) and 
”) so arranged that the field 

>) shows In 

view of the 

while the een 

seen through 

upon it a vari 


rhe double 


Figure 2a. Side view, showing veiling brightness controls 


Figure 2b. Inside view, showing double optical wedge 


bield view. Daytime view for illustration pur 


Figure uc 
poses; central spot is normally the same brightness as the 


surround. 


Evaluation 


f Night } sibility on Highways 


neutral wedge “W” reduces the central portion of 
the scene to contrast threshold by the dual action 
of the reduced brightness of the scene and the 
added brightness of the veiling source. The prin- 
cipal visual field is unaffected, the average bright- 
ness of the central field remains constant, and the 
contrast is reduced to threshold as shown in the 
analysis which follows: 

The design is based upon the principle that a 
measure of visibility will be obtained when a small 
portion of the scene, as viewed through the instru- 
ment, is reduced to the contrast threshold. 

The conditions that should oceur in such an in- 


strument are as follows: 





B, = Brightness of immediate background of 
object 
Brightness of object 
Brightness of the surround 
Transmission factor of background and 
object filter 
Transmission factor of veiling brightness 
filter 
V = Veiling brightness 
t, + t, = constant (approx. 1.0) 
K = contrast differential at threshold 
Background brightness = B, — (1—t,) B, +t,.V 
(as seen through the 
instrument ) 
Object brightness B, t,) Bo +t.V 
(as seen through the 
instrument ) 


Threshold will occur when 


Background brightness — Object brightness 


Background brightness K 
t,) B, +t. V)—(B,-—(1-t,) B, +t. V) 
B,-—(1-t,) B,+t,.V 


i, B, —f, B, 


K 


t, B, T t, V 
If V 
t,(B,—B.,) 


then K 


(t,+t,) B, 
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B,—B., 
constant) and actual contrast 
B, 
then: 

t, < actual contrast a constant & the contrast 
threshold 
measure of the visibility for the test condition. 


for the particular scene, so: ft, is a 


The above relationships show that for a high 
initial contrast a large amount of veiling bright- 
ness is required to reduce the scene to the contrast 
threshold, but for a low initial contrast a small 
amount of veiling brightness is required. Thus the 
optical wedge setting can be used as a measure of 
the contrast threshold, 

The following steps are used in the operation of 


the instrument 


1. Adjust neutral wedge “W” for full visibility 
of scene, then focus on scene 

Adjust neutral wedge “W” for full visibility 
of veiling source “V.” 
Adjust veiling source “V” to match the aver- 
age brightness of the surround around the 
central spot. 

Rotate neutral wedge “W” until threshold is 
reached in the central area, then read the dial 


setting on the wedge 


Preliminary Data Using the Instrument 


The design shown in Figs. 1 and 2 requires the 
use ol a double optical wedge with special charae- 
teristics such that any setting ¢, + ¢, constant 
(as near to 1.0 as possible). The maximum density 


is a matter of selection depending upon the type 


TRANSMITTANCE 


ANGULAR . EGREE 


Figure 3. Calibration of double optical wedge. 
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of scene to be viewed. Our preliminary estimates 
of the range of densities indicated 0 to 3.0 (trans 
mittance of 1.0 to 0.00] 


Such a filter was ordered and obtained after sev 


would be about correct. 


eral trials and months of delay because of its spe 
The calibration of the actual fil 
We now find that the maxi 


cial construction 
ter is shown in Fig. 3 
mum density is too great and should be limited to 
2.0 and that the transmittance should be linear 
with angular displacement rather than logarithmie. 
These modifications are in process. It is noted that 
the theoretical design conditions are not satisfied 
by the actual double wedge that was obtained, but 
the one on hand has been used to determine the 
validity of the principle of the instrument 

Both laboratory and field tests have been made 
to determine whether or not significant differences 
in meter readings could be obtained for different 
types of lighting systems. The laboratory data are 
shown in Fig. 4. In this study a small area was set 
up to have a reasonably uniform brightness pattern 
as shown in Study 1. A round object 5 inches in 
diameter having a matte brown colored surface was 
placed vertically on the simulated roadway at sev 
The meter readings for 
The lighting 


eral distances as shown 
contrast threshold were then made 
on the area was then changed to give a spotty 
brightness pattern, but with about the same aver 
age value as the approximately uniform brightness 
pattern. Readings of maximum and minimum visi 


bility were then made. In each case a glare soure: 








Figure 4. Laboratory visibility study with uniform 
non-uniform pavement brightness. 
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TABLE I 


Lamp Road 
Location Lumen Type Spacing Mount Width Max 


Canes 

types 

ti pri 

rument 

anthy lille ine ol 

of lehting s\ rhificanes 
hould be given to the actual readings as 


reported, but some conelusions can be drawn from 


the relative values 


Summary and Conclusions 


An optical system for a contrast threshold visi 
bility meter has been assembled in an instrument 
that ws suitable for the range of brightnesses en 
countered on streets and highways at night. The 
present design is not entirely satisfactory in that 
the field of view is not quite as large as desirabl 
there is some paralax in the eyepiece and the trans 
mission gradient of the optical wedge is not linear 
These minor difficulties are being worked upon and 

ould be 


The laboratory tests revealed some interesting 


corrected in the near future 
results concerning approximately uniform versus 
non-uniform pavement brightnesses. The bright 
ness ratio for the most uniform condition was 3.7 
to 1. In this case the adjusted meter reading for an 
object located at various points varied from 14 to 
7 fccause of the non-linear characteristics of the 
optical wedge, this change should not be expressed 
as a percentage 

For the non-uniform sample pavement the 
brightness ratio was 15.3 to 1 and the adjusted 


visibility meter reading varied from 5 to 24. In 


| on aluation ao 


Measured 
IHumination h.f.c Pave 
Min Ratio Surf Rd Glare Clare Clare Clare Clare Clare 


if Night Visithility on Highways 


Field Data Using Finch-Simmons Visibility Meter. 


Ave Meter Reading 

Initial Actual Adjusted to Visibility 
Lumen Meter Reading Linear Scale Index* 
Sq. Ft No No No 


this case # reading of o indicates a very much lower 


\ than the lowest value for the uniform 


brightness sample. The highest reading is about 
thie we i ! ‘ ) the uniform pavement 
feature is that the uniform pave 
have uniformly good visibility; 
non-uniform pavement has wide flue- 
tuations in visibility from poor up to but no better 
than the uniform pavement 
The glare source used in the laboratory experi 
ments caused a significant reduction in visibility 
meter reading. A great deal more work has to be 


done on this before the meter readings can be 


properly interpreted. It is interesting to note the 


magnitude of the change in meter reading with 
glare. The changes in visibility are very great 
especially for the non-uniferm brightness pattern. 
This may turn out to be a principal factor in 
establishing the importance of pavement brightness 
patterns 

The field studies were made under actual traffie 
conditions using moving vehicles as objects. This 
was an interesting experiment and seems to have 
considerable merit for future work in which the 
effects of motion, time and specular reflections will 
he considered. The meter readings show significant 
differences ameng systems and between the read 
ings on the same system with and without shield 
ing from the street lighting sources. The readings 
shown as “no glare” were taken by placing a shield 
over the front of the instrument to block out the 
field of view containing the highway lighting units 
One method of comparing the systems is shown 
under the heading of “visibility index” in which 
the meter reading per horizontal footcandle was 
While the horizontal 
related to pavement 


computed to wive the mdex 
illumination is not directly 


brightness, it has been observed that a small ratio 
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of horizontal illumination generally produces a References 


more uniform pavement brightness pattern than a 1. de Boer 3 ectrotechniek, M p. 211 
Kraehenbu Measurement of > “nent Surface Re 

tance ! ‘N hk NGEN ! ‘ XLVI No , p 
(May 

; Luckies , F ane ee ) i7 Van Nostrand 

conclusive, but they do tend to indicate that the », 1944 


large ratio of h.t.c. The meter readings and visi 


bility ratings shown in Table I are by no means 


basic concepts in the American Standard Practice 


for Street and Highwav Lighting are substantiated 
in that the pavement should have good uniformity 
of brightness with reasonable freedom from eglar 


Additional work is in progress on the techniqui 


and instrument deseribed 
etre ‘ re < ILLUMINATING 
sented in a report at a later date NGIN} \ \ . . rebru 1951 





Variable Lighting System for Multi-Purpose Room 


This lounge area, 40 x 60 feet, of the Pasadena Pre ing a wedding couple at a reception). Four 200 watt 
byterian Church is used for wedding receptions, tea downlights in gold reflectors are used in the conter of the 
lectures, committee meetings, television, reading, general room, and two 300-watt R49 Iomps in swivel units spot 
relaxation for groups or individusls and for any social light a lecturer or musica! group. One 8 foot fluorescent 
or spiritual needs the church and its members may wish trip was built into the heading above the doors to pro 
Due to the multiple purpose of the room, it is likely that vide backwall illumination during the showing of slides 
the furniture is often moved around or removed entirely Since the beams presented a shadow problem, shadows 

Neither the donor nor the architect was interested in a 1round tke perimeter of the room were avoided, and a 
completely recessed lighting system, yet they wanted few major shadows run the length of the room to create 
diffused lighting with highs and lows. Wall urns with R10 interest in the ceiling 
300-watt floodlamps supplied this diffused lighting. To This installation, by De! Reynolds, Lighting Consultant, 
provide highlights, three 100-watt flush asymmetric units Southern California Edison Co., was runner-up in the 
are recessed over the drapes in the alcove and a 75-watt £cuthern California Scction’s contest for My Most Inter 
recessed spot is uscd over the fireplace (effective!y light esting Lighting Jeb 
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Design Characteristics of a 
Photo-Electric Brightness Meter 


GREAT NEED has frequently been indi 
ated by various groups such as illuminating 
engineers, television tube manufacturers 
airplane instrument manufacturers, police depart 
ments and others, for an instrument that would 
measure the brightness of small areas from a dis 
tance and still be sensitive enough to read down to 
a few footlamberts or less. In view of this need, it 
was decided to explore the possibility of developing 
such an instrument 

The first solution in this project was a rather 
elaborate optical system with a photomultiplier 
tube and associated electronic system requiring a- 
line current to operate and weighing about twenty 
five pounds (Fig. 1 It covered a viewing angle 
of 1 degree and measured brightness from 1 foot 
lambert to 1000 footlamberts. This was a step in 
the right direction but for most applications a 
light, portable, self-contained instrument was de 


William Baum of Mount Wilson-lPalo 


mar Observatories had done considerable work on 


sired, Dr 
small battery operated circuits for the measure 
ment of star brightness. By making the optical 
system more compact and by adapting the extreny 
ly sensitive stellar photometer type cireuit, an 
instrument was developed which measured a wide 
range of brightness, required no external power 
source and weighed less than five pounds. Thi 
Spectra Brightness Spot Meter, as it is called (Fig 
2), is a direct reading instrument with the ex 
tremely small acceptance angle of only one and 
one-half degrees. It will measure brightnesses fron 
one-tenth (0.1) of a footlambert up to one million 
(1.000.000) footlamberts 
the meter consists of a four-element f 1.9 lens in 


The optical system of 


focusing mount which forms an image of the region 
to be measured on a reticule in the optical housing 
A cirele in the center of this plate indicates the 
exact extent of the area being measured This 
imaye is viewed magnified through a telescopic eve 
piece. A partial reflecting mirror just ahead of the 
reticule plate reflects a portion of the light down 
ward to the photo tube. An opaque aperture plate 
is located at the focus of this light beam directh, 


National Technical Conference f 
Ituminating Fr e+ ‘ ber 14-17, 19 N 
York, N. ¥ 1 ot nT h Corporation, Burbank Ca 


4 . of 0-Rleetric Brightness 


Meter ILLUMINATING 


By KARL FREUND 


Describing the development and characteris- 
tics of a meter to measure wide ranges of 
brightness automatically and accurately. 


above the photo tube This plate ex ludes all light 
except the portion of the image that corresponds 
The light 


from this aperture passes through a filter 


to that within the circle of the reticule 
emerging 
wheel and then onto the cathode of the photo tube. 
The output Trom the photo tube passes through the 
See Fig. 3.) 


The voltage produced in this resistor is duplicated 


resistor selec ted by the ranve switch 


with a current amplification of as much as one 
million times by a special electrometer tube ampli- 
fier. This output current is then read on a log- 
arithmic response microammeter which is_ cali- 
brated to read directly the footlambert brightness 
of the surface viewed (Fig. 3 
brated from 1 to 100 footlamberts. Range multi 
pliers of 0.1, 1, 10, 100, 1000, and 10,000 are avail 


A locking type micro- 


The scale Is cali- 


able on the range switch. 
ammeter is used so readings may be held fixed as 
long as desired. This is particularly useful when 
the meter is hand-held. The reading is captured 
by merely pushing and releasing the button on the 
side of the meter case. The reading is then retained 
until the button is again depressed. When scanning 


with the instrument on a tripod the meter ean be 


Figure 1. Early models in the development of the new 

meter employed an elaborate optical system, and weighed 

about 25 pounds. Brightness measurement range was 
from one to 1000 footlamberts. 
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Figure 2. 
0.1 co one million footlamberts. Figure 3. 


made to read continuously by merely depressing 
and then turning the button. The logarithmic 
scale makes the percentage accuracy approximately 
uniform over the entire length of the seale. Accu 
racy is better than five per cent of reading over th 
entire range of sensitivity and is maintained 
throughout the life of the batteries 

A six-position filter wheel is incorporated in the 
instrument and is controlled by a knob located on 
top of the case (Fig. 4 The accuracy to which 
the sensitivity of the instrument matches the ICI 
luminosity curve when on the “Visual Brightness” 
position is indicated in Fig. 5. The “Closed” posi 
tion of the filter wheel completely excludes light 
from the photo tube and is used when zeroing the 
instrument. A red filter and a blue filter fill two 
of the remaining positions in the wheel. A filter 
approximating the sensitivity of the image ortho 
con and an open position that can be used with any 
The rela 


tive amounts of red and blue light in different 


external filter completes the filter wheel 


areas can be read with the corresponding filters in 
position. With the addition of an adjustable iris, 
which mounts directly in the threaded ring in the 
front of the lens barrel, the Spectra Brightness 
Spot Meter can be furnished calibrated as a direct 
With the red 


filter in position the iris is adjusted until the 


reading color temperature meter 


needle of the microammeter comes to a red refer 
ence mark on the seale. The filter wheel is rotated 
to blue, and color temperature or color index is 
read directly on the blue-red index scale. By rotat 
ing the filter wheel to green the green-red color 
index can be read on its corresponding seale 
Where interest is primarily in how color films 
will respond to the light rather than its visual 


color, a special model of the meter can be used 
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(center) Logarithmic meter scale. Figure 4 


Design of a Photo-Electric Brightness Meter 
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(left) The present meter with hand grip. Weight is now about five pounds, and measurement range is from 


(right) Filter selector 


with filters matched to the average response of the 
red, green and blue sensitive portions of color film 
The reading of a light source whose spectral dis 
tribution closely approximates a black body will 
be the same on both models of the instrument but 
when light sources that differ widely from black 
bodies are read, the two models will indicate dif 
ferent color indexes showing that these sources do 
not appear the same to the color film as they do to 
the eve 


A jack is mounted on the right side of the instru 





Figure 5. Showing the accuracy to which the sensitivity 
of the instrument matches the I.C.I. luminosity curve 


when on the “visual brightness” position. 
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Figure 6. External meter or recorder may be attached to 


the meter. 


ment where an external meter or recorder can be 
plugged in (Fig. 6 A larger microammeter is 
available which can be plugged to this jack where 
greater accuracy is desired or for more rapid read 
ing when two operators are available. One opera 
tor seans the scene while the second reads and 
records the results. Where a permanent continuous 
is desired 


reading ui recorder can be operated from 


this same outlet 

The lens barrel is engraved with a distance scale 
from five feet to infinity. The lens can be focused 
on objects still closer but error is introduced due 


Where highest 


le nses should 


to the inereased focal distance 


accuracy is desired, supplementary 


be used with reading areas closer than six feet 


Five supplementary lenses are regularly availablk 
and others can be made to order. The first covers 
an area of one and one-half inches at five feet, a 
second covers one inch at forty inches, a third one 
half-inch at twenty inches, a fourth one-quarter 
inch at ten inches, and the fifth is a four-element 
supplementary lens covering an area of one-tenth 
of one inch in a diameter at a little over two inches 
in front of the supplementary lens. Brightness of 
a very small area such as luminous marking on 
dials can be thus measured 

The battery component which fits compactly in 
the base of the instrument is readily accessible and 
Mallory RM-12 114-V. cells, two 
Everready No, 411 15-V. cells, one No, 412 2214 
V. cell, and four No. 413 30-V 


eonsists of six 


When the 


meter is to be used continuously for long periods 


cells 


of time at a single location, an external power 
supply operating from 60-cycle line current may 
be used to replar e the batteries. An application of 


special interest, particularly with the present trend 


to wide screens, 3-D screens and the like, is its use 
in screen brightness measurements. Being small, 
light and requiring no external power it can be 
taken anywhere in the auditorium so that the 
screen brightness can be measured from any view 
ing angle. The small angle of view means that not 
only can the average brightness be read from each 
angle but the evenness of the light reflected in 
that direction over the screen area can be measured 
If a patch of known reflectance and color of sufti- 
cient size to fill the angle of view of the meter is 
placed against the screen the footcandle level of 
projector at the 


illumination produced by the 


screen can be read. By comparing the readings of 
this standard patch with that of the screen mea- 
sured through each of the primary color filters, the 
reflectance of the sereen and amount of color 
modification produced by the screen can be mea 
sured 

A great many uses for the meter have already 
been suggested by the illuminating engineers, pho- 
tographers and others who have used it. Doubtless 
many more will be added when the meter comes 
into more general use. as it is the first commercial 
instrument for measuring the brightness of small 
areas that eliminates the errors inherent in visual 


methods 
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Figure 7. Range switch. 





Design of a Photo-Electric Brightness 


Veter 
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A.LA. File No. 317 


I.E.S. LIGHTING DATA SHEET 


INSTALLATION AT ANDERSON, CLAYTON AND COMPANY, 494 SPRING ST., ATLANTA, GEORGIA 


Lighting a Cotton Classing Room 


LIGHTING OBJECTIVE: To provide electric illumination of suitable quality for grading raw cotton 


GENERAL INFORMATION: Raw cotton is classed according to the length and texture of fibers and 


small variations in which must 


color. Cotton samples come in a variety of off-shades of white, 
skylight 


be discernable to the grader. Professional graders long used to working under north 
have been reluctant to aecept electric lighting, although they have complained about variations 
in daylight. In the past, classing was done under large skylights of relatively uniform bright 
ness, only during those hours when no direct sun was incident on the windows and only on days 


with favorable weather conditions 


The area shown above measures 80 x 70 x 9 feet. Surfaces are finished as follows 


walls R% 
elling 
floor 


81% 
41% 
work surfaces 

table top 


inspection of fiber length n elized black linoleum 0% RF 


70% 


The original black tables were painted gray to cut down brightness contrasts. However, after 
this change it was more difficult to judge accurately the length of the cotton fibers. Therefore 
small black marbelized linoleum pads were ad Jed to the tables to give a background over which 


the cotton samples are held for this part of the grading process 
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Lighting a Cotton Classing Room (continued) 


INSTALLATION: Continuous rows of Mae- 
beth Examolite Type C_ glass-covered 
troffers (120 units in all) are spaced 8 
feet apart. As shown in Fig. 2, each unit 
contains three 40-watt daylight fluores- 
cent lamps, two 20-watt blue fluorescent 
lamps, and four 25-watt inside-frosted 


incandescent filament lamps. 


> 


Fig. 3 shows the resultant illumina- 


tion. Brightnesses are as follows: 


luminaire (approx, 45° in 
azimuth and elevatior 
ceiling between luminaires 
column 
cotton 
worl surface 
gray 
black 


oor 





Lighting data submitted by Macbeth 
Corporation, Newburgh, New York 
and Jack H. Murrah, Georgia Power 
Company, Atlanta, Georgia, as an 
illustration of good lighting prac- 
tice and to aid in the design of 
similar installations. 
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Some Observations of Fluorescent 
Street Lighting Here and Abroad 


N 1945 the LE.S. Street and Highway Lighting 
Committee sponsored fluorescent street lighting 
tests in Detroit, Cleveland, and Schenectady.! 
The Committee arrived at a number of interesting 
conclusions and made two recommendations 


irers give furt 


lamp luminaires which 


lighting service and 


at favorable angles up an 


lit 


test installatio 


effective luminaires or sours 


Evidence to date indicates that our friends 
across the ocean were more expeditious in develop 
ing the potential of fluorescent roadway lighting 
than we were. In August 1946 the British lighted 
High Street in Rugby and Bond Street in London 
$v the end of 1950, over sixty British towns had 
installations of twelve units or more — the largest 
at Rugby numbering 247 units.” At the present 
time the number of installations is well over 100 
and the number of fixtures per installation greatly 
increased ; for example, Rugby’s has risen from 247 
to over 400 fixtures, covering approximately twelve 
miles of streets. 

This expansion is said to be only a fraction of 
what it would have been if fluorescent lighting had 
not been severely handicapped by Britain’s restric 
tions on capital investment and power which have 
resulted instead in a wide usage of sodium street 
lighting 

These restrictions are quite severe and even if a 
town has the money to spend, it cannot do so with 
out approval of the Ministry of Commerce and the 
Ministry of Transport. At present these approvals 
are difficult to obtain; however, it has been demon 
strated that an interested populace can exert suffi 
cient pressure to obtain approval for downtown 
fluorescent installations where improved color ren 
dition is important 

The French were stimulated by the successful 


English experience and in 1947 the City of Paris 


OCTOBER 1953 


Yuorescent Street Lighting Here and Abroad 


By PHILIP H. HOUSER 


Figure 1. One of the first English installations, High and 
Sheep Streets, Rugby. Each luminaire is equipped with 
three 5-foot 80-watt lamps; mounting height 25 feet; 
spacing High Street (left) 100-foot center suspended; 
Sheep Street (right) 120-foot staggered. Street width 
varies from 15 to 25 feet. Approximate illumination level 


is 1.2 footcandles. (British Thompson-Houston Co. Photo.) 


Figure 2. A more recent English installation, Cowley 

Road, Oxford. Each luminaire is equipped with three 5 

foot 80-watt lamps; mounting height 25 feet; spacing 80 

to 100 feet staggered; street width 30 feet. Approximate 

illumination level is 1.2 footcandles. (British Thompson 
Houston Co. Photo.) 
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decided to make their initial installation on part of 
the Avenue du President Wilson 

They have become quite enthusiastic about fluo 
rescent lighting and feel that it is comfortable 
soft, and comparatively glareless. Paris itself now 
has about 6000 fluorescent lamps in street lighting 
service; and fluorescent lighting is rapidly spread 
ing to the provinces 

The French enthusiasm is further indicated by 
the fact that half of Paris’ $750,000 annual budget 


for new street lighting installations is being d 


e 
voted to fluorescent lighting 
Similar activity may be observed in Italy, where 


Milan, Rome 


installations 


and other cities now have fluorescent 


Returning to the United States, Detroit’s 1945 
test installation led to the first municipally-financed 
fluorescent installation meeting the requirements 
of the American Standard Practice of Street Light 
ing. This installation was put in service in Detroit 
late in 1950 (Fig. 5). The resulting illumination, 
averaging approximately one footeandle, has been 
acclaimed for its high visibility and ‘‘seeing com 
fort,” 

Additional major installations were made = in 
Lydonville, Vermont Fig. 6 Portland, Oregon; 
end Schenectady; as well as a number of small 
trial installations throughout the country 

As a result of the success of these experiments In 
the application of fluorescents to roadway lighting 
plus the popularity of fluorescent lighting in Brit 
ain and Europe, a new unit was developed and 
made available in 1952. It employs a new 100-watt 
96-inch T12 standard cool white rapid-start lamp* 
developed specifically for street lighting. It pro 


vides control of light along established street light 


ing principles, as indicated by the light distribu 


tion curve in Fig. 7. It employs what is believed 


to be the largest clear acrylic plastic piece vet pro 


520 Fluorescent Street Lighting Here and Abroad 


Figure 3. An outstanding French in- 
stallation at the corner of rue des 
Pyrenees and Cours de Vincennes, 
Paris. Each luminaire is equipped with 
four 100-watt 5-foot lamps. Cours de 
Vincennes mounting height is 30 feet, 
spacing 82 feet opposite, width of road 
92 feet, luminaire overhang approxi- 
mately 6 feet and tilted upward at 
angle of 45 degrees. Approximate illu- 
mination is 1.6 footcandles. 


duced by injection molding. The first installation 
of this new unit was made in December 1952 at 
Oakwood, Ohio, a suburb of Dayton 

Let us now consider what has been behind the 
growth of flnorescent street lighting in England 
Initially it was a desire to conserve power and thus 
save coal and reduce the load on electrical genera 
tion and distribution facilities. Now, however, it 
IS reported to be a desire to get more and better 
seeing comfort essentially the same reasons that 
have been responsible for the tremendous growth 


of fluorescent interior lighting in the U.S 


Figure 4. Day view of Cours de Vincennes, Paris. 
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Figure 5. First U. 8. installation, Wyo 
ming Avenue, Detroit. Each luminaire 
equipped with four 96-inch T-12 lamps 
(approximately 20,000 lumens total); 
mounting height 25 feet; spacing 100 
140 feet staggered; street width 46 feet. 
Average calculated illumination is 1.0 
footcandle. 


This raises a question: how much better is fluo 
rescent street lighting? It is hard to evaluate 
concerned 


Fundamentally, what we are actually 


with are seeing and comfort. Secondary criteria 


such as footeandles, ratio of average to minimum, 
and utilization have been developed and reasonably 
correlated with seeing and visibility. However, it 
is the opinion of many European experts that these 
eriteria do not apply to long-source, low-brightness 
fluorescent lighting in the same way as they do to 
comparatively small source, high-brightness incan 
descent and mercury luminaires 

It appears in the case of fluorescent lighting that 
it will be necessary to go back to fundamentals and 
replace these criteria by a comprehensive factor 
covering “see-ability” and another covering seeing 
comfort 

As to “see-ability,” on wet pavements the wide 
bands of reflected brightness achieved with fluo 
rescent lighting are tremendously effective in sil 
houette seeing. In contrast, incandescent and met 


cury lighting are generally least effective on wet 
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pavements. On dry pavements many expe rienced 
qualified observers are convinced from visual ap- 
praisals that substantially better visibility is ob 
tained under fluorescent street lighting than under 
equal footcandle levels with modern ineandescent 
or mercury installations. Some observers have ex 
pressed the opinion that equal vistbility requires at 
least 114 times the footeandle level with modern 
incandescent or mercury as with fluorescent light- 
ny 

Since we have not yet been able successfully to 


put numerical values on “seeing comfort” or to 


uppraise adequately the difference in seeing effec 


tiveness between fluorescent and smaller higher 
brightness sources, it appears that fluorescent street 
lighting must be seen to be properly appreciated ; 
and apparently this visual appraisal has been re 
sponsible for its rapid spread in Europe and Great 
Britain 

Variations in light output with temperature and 
reliable low-temperature starting have been an im 


portant concern in this country, while Europe has 


Figure 6. An excellent U. 8. installa- 

tion at Lydonville, Vermont. Each 

luminaire equipped with four 96-inch 

T-12 lamps operated at 600 ma. Mount- 

ing height is 30 feet; spacing 60-70 
feet staggered. 


House) 





had less of a problem due to its more moderate and 
even temperature 

The 1945 experimental installations used glass 
“jackets” over the lataps to maintain lumen output 
in cold weather. The 1950 model used slimline 
low-temperature 


lamps, thereby obtaining reliable 


starting. However, the reduction in light output 
at low temperatures indicated need for improve- 
ment, The latest luminaire uses a rapid-start street 


lighting lamp having reliable low-temperature 


starting and excellent stability of light output 
throughout the temperature range of operation as 
a result of its heavier current loading. A compari 
son of the performance of the two fixtures is given 
in Fig. 8. It will be noted that the light output of 
the new unit is actually greater at lower tempera 
tures, thereby facilitating seeing under adverse 
weather conditions 

Rapid-start lamps are particularly advantageous 
in street lighting applications since they offer the 
advantaves of pre-heated cathode operation and 
yet avoid the difficulties of starter-switch operation 
which have proved to be troublesome in European 
installations to such an extent that they, too, are 
going to a somewhat similar system The use of 
preheated cathode type lamps in street lighting 
applications was felt to be desirable since this 
facilitates operation at higher currents with conse 
quent greater stability of light output with tem 
perature variation, long lamp life, and lighte1 
weight ballasts approximately half as large as the 
ballast used with the previous slimline fixture 

While fluorescent installations do, of course, re 
quire ballasts or transformers, these are function 
ally the equivalent of the familiar mercury ballasts 


Actually 


due to the large size and lower operating 
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Figure 7. Distribution curve for U. 8. fluorescent lumi 
naire using four 100-watt rapid-start street lighting lamps 


temperature of the fluorescent luminaire, either 
constant-current series or multiple ballasts may be 
mounted inside the fixture, making the actual field 
installation wiring simpler than that of a mereury 
luminaire and comparable to that of an incandes- 
cent system 

The design of a successful fluorescent street 
lighting luminaire presents many problems not 
generally encountered in interior fluorescent work : 
the fixture must be strong and weatherproof to 
withstand the rigors of outdoor pole mounting; its 


optical S\ stem must be designed to provide a street 


Figure 8. Variation of light output 
with temperature for luminaire using 
four 600 ma 90-watt slimline lamps, 
and luminaire using four 100-watt 
rapid-start lamps. 
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Figure 9. A recent U. 8S. installation at Far Hills Avenue, 

Oakwood, Ohio. Each luminaire is equipped with four 

100-watt rapid-start street lighting lamps (approximately 

20,000 lumens total). Mounting height is 30 feet; spacing 

95 feet along center line. Average initial illumination is 
1.7 footcandles. 


lighting type of distribution having light flux con 
centrated with high candlepower at relatively high 
angles; a lamp having good starting characteristics 
and good stability of light output at low ambient 


temperatures must be used and the design of the 


luminaire and ballast system must be closely co- 
ordinated with the lamp characteristics to assure a 
combination that is both reliable and consistently 
high in performance 

One of the other major points raised in the 1945 


test report was that of economics. It is obvious that 


the initial cost of a fluorescent installation is 
greater than that of an incandescent or mercury 
installation of equivalent footcandles. Our Euro 
pean friends list among the counteracting forces 
higher efficiency, long lamp life, low maintenance 
and servicing expense, more effective seeing, and 
public acceptance. Mr. Ludovie Gaymard, Street 
Lighting Engineer for the City of Paris, has esti- 
mated that in Paris the extra initial cost of a main- 
road fluorescent installation will be recovered with 
in five vears.4 

In the United States, the Oakwood installation 
(Fig. 9 


in novelty and visibility and seeing comfort, but 


and others have been noteworthy, not only 


also in the resultant community pride that they 
appear to have aroused. Remembering that street 
lighting, regardless of engineering excellence, is a 
commodity that must be sold to and paid for by 
the public, such community awareness and en- 
thusiastie acceptance are factors of prime impor 


tance 
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And Fluorescents 
In An Amusement Park 


In this first installation of its type, 15 fluorescent 
street lighting luminaires were recently installed at 
Paragon Park, a beachside amusement area near Boston. 
The 15 luminaires are mounted horizontally at a height 
of 19 feet, spaced lineally around the horseshoe-shaped 
boardwalk at a distance of 80 to 90 feet. Illumination 
is 4.5 to 5 footcandles immediately beneath the units and 
about one-half this level between luminaires. Photo cour- 


tesy General Electric Co. 
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The Development of Highway Lighting in 
Metropolitan Chicago and Northern Illinois 


RESULT of numerous studies, confer 


ces and inspection tours, extending over 

the past flteen years by the agencies in 
volved in planning, designing, and constructing 
highways in Metropolitan Chicago, Cook County 
and Northern Illinois, lighting of expressways has 
become a reality The first of these modern hich 
speed roadways in this area to be illuminated is the 
completed fourteen-mile portion of Edens Express 
way from approximately Foster Avenue to its ter 


The ( ‘ook 


Department, designers of this 


mination just north of the county line 


County Highway 
portion of the Expressway, were firm in their belief 
that such roads should be illuminated outside the 
city limits and it took the opening of Edens to 
traffic to convince the participating agencies that 
fixed lighting of these roads is essential for the safe 
movement of night traffic. This new limited aecess 
extending north from Chicago and feed 
ing large volumes of traffic to and from North 


Shore suburbs and through traffic to Milwaukee, is 


roadw “ay 


now being illuminated to a level slightly less than 
1.0 footeand| 

Mercury vapor lighting units are being installed 
throughout the 


when completed within the next few months will 


present fourteen-mile length and 
set the pattern for additional roads now under con 
struction as planned for the expressway grid svs 


tem of “Greater Chicago.” 
Early Trends 


In the early 1920's, the utility company recog 
nized the need for practical information regarding 
lighting in the planning, designing, operating and 
maintenance of street lighting. By 1935 more than 
200 municipalities in Northern Illinois had availed 
themselves of this lighting service. It then also 
became apparent that studies should be made and 
equipment developed for the lighting of arterial 
roads leading into and connecting these municipali 
ties 

This realization, of course, was not confined to 


Northern Illinois. Throughout the country, think- 


er presente 
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ing people were awakened to the need for reducing 
the night traffic accident rate especially on our 


main highways. 


An Early Utility Company Experiment 


One of the first substantial installations of high- 


way lighting was planned, designed and con- 


structed by the utility on a one-mile stretch of 
Skokie Highway, the forerunner of the modern 


This 


lighting system contained twenty-six 10,000-lumen 


Chicagoland Expressway. early highway 
sodium vapor units mounted on steel standards 25 


feet above the pavement. The standards were 
located 6 feet from the pavement edge and were 
placed along both sides of the 40-foot roadway in 
a stagvered arrangement about 250 feet 


Fig. 1 


In addition to providing considerable technical 


apart 


data and experience, the installation received many 
favorable comments from the motoring public. On 
November 6, 1956, the Chicago Section of the Illu- 
minating Engineering Society held its regular 
meeting near the demonstration mile and then 
made an inspection of the system. The installation 
was given considerable newspaper publicity and 
engineers and interested people from all over the 
nation made special efforts to inspect the system 


and obtain details 
An Early State of Illinois Experiment 


Interest was naturally high in the State and 
County Highway Departments for additional safe- 
ty measures which would assist them in arresting 
and reducing the mounting night traffic accident 
rate. In a comparatively short time results from a 
number of test lighting installations were proving 
effective and economically feasible. 

About one year after the Skokie Ilighway in- 
stallation was completed, the State of Illinois in- 
stalled lighting on a particularly hazardous stretch 
of Busse Highway. a new section of U.S. Route 12 
leading west from Chicago. This system contained 
seventeen 10,000-lumen sodium vapor units of the 
type and mounting as those on the Skokie system 
except spacing was designd to fit the “S” curve of 
the roadway. (Fig. 2) 

Thirteen months after the first state installed 
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lighting was placed in service, the Illinois Highway 
Department issued a statement that not one single 
accident had occurred from the turn-on date of the 
system. In the few years prior to the installation 
there had been nineteen major accidents on this 
stretch of highway, all but one occurring at night 
By 1940, four years after its installation, the 
lighted mile of Skokie also had maintained a 


' 


accident record compared to other sections o! 
highway. The Highway Department released a 
report at that time of the number and causes of 
accidents on this highway over an eight-mile stretch 
in Cook County. This report gave accident data 
for each intersection and stretch of roadway and 
further stated that there were no fatal accidents 


in the lighted portion of the highway 


Post War Planning 


President in 1941 
National Inte: 


Foliowing a directive of the 
and the subsequent report of the 
Committee, local authorities 


regional Ilighway 


began planning a broad system of highways in 
the vicinity of Chicago which in turn were to 
form a part of the Interregional Highway system 
throughout the country. 

During the war years the Cook County High 
way Department in cooperation with the State, 
City of Chicago and the Public Roads Adminis 
tration took a leading role in post war highway 
planning for the Chicago area. Along with the 


Chicago Subway and Superhighway Commission 
and the 


County 


Chicago Plan Commission, the Coo 


Highway Department set up planning 
and land procurement departments and by earls 
1944 were well launched on a 300-million-dollar 
program. These plans included routes and detailed 


designs of Edens Expressway. a new north outlet 


Figure 1. Sodium vapor lighting on Skokie Highway 
(U. 8. Route 41), Northbrook, Il. 1936 
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from the city, Congress Street Superhighway to 
the west, Northwest Superhighway to the north- 
Superhighway to the south and 


by-passing the city. All 


west, Tri-State 
River Road Expressway 
are designed to be limited access roads, depressed 
or elevated as the terrain dictates and each to con- 
sist of two 36-foot express pavements divided by 


a median strip 
First Lighting Plan for Edens 


rhe first announced for 
immediate 
Edens 


Elston Avenur 


‘omplete plan to be 
construction in this broad program was 
Expresway. This highway extends from 
in Chicago to Highland Park, a dis 
of fourteen miles, where it connects with 
Highway, the 
to Milwaukee. In addition to the straight-a-way, 
the project bridged 


The origi- 


tance 
Skokie existing divided expressway 
includes twenty-three inter 
sections and eight traffic interchanges 
nal plan called for the utilization of every known 
traffic safety feature except lighting. However 
before the plans were completed the Cook County 
Department requested the utility com 


pany and others to make a lighting study for the 


Highway 


project 

The first proposed lighting system consisted of 
10,000-lumen sodium vapor units mounted 25 feet 
above the pavement and placed in the median strip 
between the two roadways Units were spaced 
about 200 feet apart on the straight-a way with 
each standard supporting two luminaires on long 
mast arms. In accordance with the then current 
Illuminating Engineering Society recommenda 
tions, the svstem was designed to produce about 
0.3 footeandles of light on the pavement. This pro 


posal was thoroughly studied by the planning 
agencies but was finally filed for future reference 


with the thought that before the road was com 


| 


» 


. 
~ 


Figure 2. Sodium vapor lighting on Busse Highway (U. 8. 
Route 12), Park Ridge, III. 1937. 
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efinements in lighting 
he d eloped 
desire of 


ossible, tall 


standpoint 


Low Mounted Lighting Equipment 


Following | the desire of local highway éng 
neers lor a new study of the hbehting problem for 


superhighways, the utility, in cooperation with the 


City of Chicago and Cook County 


enpineers, in- 
stalled a t section of low mounted silhouette 
lighting on a 40-foot roadway to compare it with 
an adjacent high mounted conventional installa 
tion. The roadway selected was set up to simulate 
one lane of a Supe rhighway with 10-foot shoulders, 
no parking and no pedestrian traflie 

Since an analysis of the problem revealed it to 
be primarily one of silhouette seeing which requires 
high pavement brightness, it was thought that low 
mounted units (4 to 7 feet) directed against the 
oncoming traffic would efficiently meet the require 
ments by utilizing the high reflection factor of the 
pavement at grazing angles. Glare was to be con 
trolled by directing the beam below eye level and 
by eliminating direct light from the lamp filament 

Twenty standard 300-watt searchlight type units 
12-inch 


cover glasses were used in the original installation 


with 10-inch focal length reflectors and 
The units were mounted 10 feet from the edge of 
the pavement with a 50-foot staggered spacing at 
an elevation of six feet and directed so as to inter 
sect the center line of the road at a distance of 
100 feet, measured parallel to the roadway Fig 


3 Even though the units were equipped with 


spherical reflectors to prevent direct rays from 


Figure 3. Low-mounted lighting study Busse Highway, 


Des Plaines, Ill. 1945 
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Figure 4. Searchlight type unit used in low-mounted light- 
ing study 


reaching the driver’s eyes, it was found necessary 
to equip them with deep, closely spaced louvers. 

Fig. 4) 

Observations and tests of all factors of both the 
low and high mounted systems were made by many 
people including highway and lighting engineers 
from numerous parts of the country. Measurements 
of pavement, obstacle and source brightness were 
made with a Luckiesh-Taylor precision brightness 
meter at various distances with the meter posi- 
tioned 56 inches above the road surface. [Hlorizon- 
tal footeandle readings were also measured with 
the precision meter by reading the brightness of a 
self leveling magnesium block. Tabulation of these 
and other readings were included in a report pre- 
pared by the Illumination Laboratory of the Com- 
monwealth Edison Company and presented to the 
Cook County Highway Department for further 
study 

This report attempted to evaluate the test instal 
lation from all angles and concluded that the low 
mounted system did not compare favorably with 
the more conventional systems that had been de 
veloped over a period of years. It further sum 
marized that when weighed against current design 
of high mounted units, the appearance and safety 
advantages of the low mounted type are greatly 
overbalanced by the deficiencies of illumination. 


Lighting on Edens Expressway 


As a result of the above studies and the devel 
opment of the mercury light source, the Cook 
County Highway Department submitted location 
plans to the utility company and requested a 
schematic lighting layout showing available electric 
service location. This schematic layout contem 
plated using high mounted mercury vapor units 
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spaced approximately 100 feet apart to produce 
about 1.0 foetcandle 

Using the suggested service locations the Cook 
Department submitted to the 


County Highway 


“Design Committee,” which is composed of engi 
neers from the participating agencies, City, Coun 
ty, State and Federal Government, plans and esti 
mates for lighting Edens Expressway based on 
three schemes of lighting. The first was to light 
interchanges only. The second scheme was to in 
stall continuous lighting varying the illumination 
from 1.5 footcandles at the intersections to 0.5 foot 
The third and 


accepted proposal was continuous lighting of con 


candle midway between structures 


stant illumination meeting the Illuminating Engi 
neering Society recommendations for “Heavy to 
Heaviest” Vehicular Traffic 
“Light or None” Pedestrian Traffic 

The lig 


units when completed The first section of this 


(Classification with 


hting system on Edens will contain 1081 
system consisting of 273 units covering a distance 
of about three miles was placed in service on March 
12, 1953, and construction is now in progress on 
the remaining eleven miles of the road 

Prestressed concrete standards were selected on 
the basis of strength, appearance, low maintenance 
and initial cost and because they fit the aesthetic 
pattern created by the concrete bridges and ribbons 
Eight-foot 
Type IIL luminaires en 


of pavement aluminum upsweep 
brackets support I.E.S 
closing 20,000-lumen E-I1 


height of 32 feet above the pavement. The face of 


mercury lamps at a 


standards are set back 7 feet 6 inches from the out 
side edge of the pavements and 95 feet apart in a 
stayvered arrangement alone the straight-a-way 


On the curved ramps leading to and from the high 


way, standards are placed along the outside of the 


curves at intervals of approximately 160 feet 


{ lies 5 and 6) 


Figure 6. Typical cross-section of 
Edens Expressway. 
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Figure 5. Mercury vapor lighting on Edens Expressway 
north of Chicago 1953. 


A single phase multiple system of wiring was 
chosen to operate at 240/480 volts with grounded 
neutral. Power is supplied at ten locations along 
the right of way. The primary line consists of #6 
A.W.G., 5 kv, 2/C 


duct with concrete encasement from the utility 


ceoncentric cable installed in 


pole to a precast concrete power center located 
near the edge of the pavement. Each power center 
houses a —— arrester, 2400/480/240 volt 
transformer? metering, secondary distribution and 
control equipment The connected load at each 
location varies from a total of 983 to 155 mereury 
units ig. 7 

All phase wires feeding the lights are 600-volt 
1/c neoprene jacketed Type USE cable and neutral 
All cable is buried directly in the 


ground at a depth of 2 feet 6 inches except at road 


wires are bare 


crossings where galvanized conduit is pushed under 
the pavement or mounted on the bridge structure 
All wires are coded to easily identify a part night 


from an all night circuit. Pole top ballasts are 


1-0 
Pavemen’ 
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hanges, and the approaches to bridges and exits 
remain “on” all night 

Footcandle readings were taken with a G.E. No 
13 cosine corrected meter along the center line of 
each lane in accordance with recommendations by 
the I.E.S. Committee on Testing Procedures. The 
average level after six weeks use is 0.837 foot- 
candles with maximum to average ratio of 3.0 and 


” 


a minimum to average ratio of 0.39 which is con- 
siderably better than the value recommended by 
American Standard Practice for Street and Hich- 


Figure 7. Typical power center on Edens Expressway wav Lichting Fig. 8 


sod te the S80.velt Impact on Future Highway Construction 
pritnary connectet 0 e@ «a ol 


There is no doubt that lighting of Edens Ex 

ontrolled by means of a photo electric pressway will have a far reaching influence on road 

and relay. When the north sky illumination construction practices in Illinois and other states 

falls below 1.0 footeandle, the relay causes the Plans for lighting Congress Street Superhighway, 
main mechanically held contactor to close, energiz which is now under construction, will soon be com 
ing all circuits. In series with this contactor is a pleted and will closely follow the design of Edens 
second contactor controlling circuits which operat Other expressways in this Chicagoland project will 
only part night. A time clock opens these part tine also contain lighting as an integral part of their 


ireuits at 1:00 a and closes them again at safety features 


am. When the sky illumination increases to 1.5 As visitors from throughout the country drive 


footeandles in the morning the main contactor over these lighted Illinois highways there is reason 


opens all circuits. The part night circuit was in to believe they will influence similar projects in all 
stalled in the interest of economy of operation, and sections of the nation 

the “off” time may be changed or eliminated entir Some day we may truthfully boast that night 
ly as dictated by actual operating experience. In time driving Is as safe as day time driving 


any case, all of the lights on the ramps, the inter 


























Figure 8. Isolux curve developed from 
horizontal footcandle readings taken on 
Edens Expressway 
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Comparative Rating Guide for 
Fluorescent Lighting Fixtures 


By L. V. JAMES 





Iik PURPOSE of this Rating Guide is to 
assist In the evaluation, on a comparative or 


relative basis, of “plus value” features of lu About the Guide 


minaires employing fluorescent lamps, on which 
desirable to be able to compare 
equipment quotations have been regularly received : 

: ar design for the purpose o 
and which have qualified under the General Speci ' lues. Such evaluation is 
fications distributed with the Request for Quota- especially de ile when several quotations are being 
tions. This evaluation is expressed in “Weighted considered, particularly by a publie body, on equip 


e °° "ry . ‘ t conform ’ o the architeet’s gen: Spec ‘ 
Relative Cost” as herein described. The report of ? ng to the architect's general specifics 


2 P ; : iting Guide for Fluorescent 
the Rating Committee to the Committee on Build 


‘ | ed for this purpose, is given 
ings shall list all lighting fixtures for which the here in complete detail, including implementing ap 
values of “WRC” are not more than 5 per cent pendixes, Its object is to offer impartial assistance in 
above the lowest such value for fixtures in the evaluating lighting performance and other important 
: aw etors in fluorescent equipment considers fo stu 
group being rated. The recommendation for pur it equipment considered for instal 
chase will be made from this list, based on these 
. pr? originally estab 
values of “WRC” and on service and other con 
wration with the 


sideration It should be noted that this Guide can and Chief of the 


also be used for luminaires employing Incandescent onstruetion vision o ie Bo of Sehool Dir 


lamps, in so far as determining values of C and F na o% . — —- = s obtained from 
are eonecerned., but with some revision in the deter —e : at pretenses: aa See Mr James 
| procedure has been tested in Mil 

. « emarkable lees Whether other 

The Specification es » not vi heir experience in the 


equall benefited 


mination of R. 


A lighting fixture, to qualify for itself and for 


iuthor invites analysis and 


all of its parts with reference to which the Under 


writer’s Laboratory has ruled, shall bear the | L, , ~~ ow Ss m le, it should be noted that all 


‘ 


Ktu \ { \ il ive ‘ et of the lowes 
label to indicate approved eonstruction and opera per nt of h w 
(lost are reported to the Board 
tion under those rules. Accessories used shall bear 


the ETL label to indicate that they satisfy the 


some cases other considerations 


quality and performance may 
lamp manufacturers’ requirements for the proper fluence the aw the contraet 
operation of the lamps or tubes for which the fix It should also bh ot mt, in all details, relative 


tures are designed. Each fixture must also comply rather than speci lues are obtained, Attention 


ges ‘ hould be ‘ o the unique methods of allowing 
with the specification details attached to the Re nique method ee 


. ‘ ind other details in computing the rel: 
quest for Quotation, which follow the suegestions , 7™ : 
! ss ors and in allowing 


indicated in Appendix A of the Guide 


Required Information 
, is determined by computing Weighted 
rder ft i é » | ture 1 er this : 
n order ) appralse inv nxtur Inder net Gditiee fentemaiin of Heit be 6 
Guide, it IS necessary that a complete and accurate iding wiriny costs dis ded hy it 
deseription of the fixture be available, with doc tive 1 lish vy the 


construction, ap 


mented authority im each instance for claimed per 1" ice and brightne control characteristic 
formance results. The following authentie infor 
mation is therefore required for the operation of 
the Guide and must accompany each bid. If any 
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such required information is not furnished at the 


time stated for the opening of the bids, the fixture 


cannot be considered as having qualified under the 
Specifications, Catalogue or other published mat« 
rial may be used provided that specific reference ta 
page and location on the page is clearly stated, and 
that the available 


information is immediately 


therein without further analysis and computation 


Comple le Construction Details dimensioned 


drawings accompanied by a complete descrip 
tion, giving the size of all details, the nature 
of all parts and the method of their assembly 
Thickness of materials, ete., as observed, will 
be checked 

A, B, ¢ 


tion as to the coverage 


against this information See 


Dand EK and G2-C for informa 


needed 


f omple le Photome li i¢ id, port prepared by 


a recognized disinterested laboratory accept 


able te the purchaser, showing the rating of 


the lamp used in the test; candlepower dis 


tribution curves (normal to, at 45 with. and 


in line with the lamp axis zonal and total 


lumen output values; maximum brightness 


values in the zones indicated in G1, G2 and 
QS (zones 0 10°. 30 5° and 45° - 90 
crosswise and lengthwise), or data from which 


brightness values ean be determined 


such 
the supplier or manufacturer may offer sug 
gestions for such determinations but must 
recognize that the Board’s interpretation will 
brightness value 


brightest 


prevail The maximum 


shall be the average of the inch 


square 


A table of coefficient of utilization values 


for customary rooms, including a room with 


an “E” room index, shall accompany this re 


port If this table has been pre pared by other 


than the disinterested laboratory referred to, 


it shall be aeeompanied by a sample calcula 
tion indicating how the laboratory data have 


been used to derive the values in the table 


iecessories to be furnished with the 


Lisi at 


fixtures—-by manufacturer’s name and model 


number. with such details as watts loss in 


ballasts, ete 


tiny Additional Information which the sup 


plier or manufacturer feels would assist the 


purchaser in his analysis of the merits of the 


bil fixture 


To facilitate furnishing the above informa 


tion, a “Fixture Deseription Form” is shown 
in Appendix B. Separate copies are availabl 


for use bv bidders 


7 ’ 
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Sample Luminaire 

The Board shall be supplied with a sample of the 
bid fixture, free of charge, not later than the time 
specified for the opening of the bid, in one of two 


ways “us follows 


1. The proposal may require delivery of the sample with 
th bid, or 
proposal may require an open order executed by 


manufacturer, reserving the right to the fjoard in 
discretion to have its representative make a free 
tion of this sample from open stock of in the cus 


tody of any supplier, locally or elsewhere 


The sample of the successful bidder shall be re 
tained and credited toward the delivery of the 
order. All samples of unsuccessful bidders shall be 
available to them for repossessing when the con 
tract shall have 


The Board also reserves the right to require that 


been awarded 


the model bid and the sample furnished be a stand 
ard model, catalogued by the manufacturer and 
established in production, and that the facilities for 
being 


manufacturing same (unless the quantity 


ordered is available and the order is to be filled 
from stock) shall be adequate for the prompt pro 
duction of the fixtures as required by the specifica 
tions. This shall be demonstrated to the satisfac 
tion of the personnel responsible for making recom 
mendations with respect to the purchase of lighting 
fixtures by the Board, should such personnel so 
require 

Fixtures delivered under the contract shall be 
identical in construction and performance to the 
evaluated sample. Should there be a question in 
the minds of the aforementioned Board personnel 
as to whether this is the case, the right is reserved 
to have a photometric test made on the sample or 
on the delivered fixture. In presenting his quota- 
tion, the bidder or contractor hereby agrees that 
he will bear the cost of such a test should the re 
Should the 
results check, the cost for the test will be borne by 


the Board 


sults not cheek closely those submitted 


Comparative Rating Determination 


Rating vaiues are determined in 
The Total Relative Annual 
Cost per Relative Average Maintained Footcandle 


Comparative 


the following manner: 


is computed for a representative room,* for each 
fixture, and this cost is then divided by a Relative 
Rating Factor, determined by the genera! charac 


teristics of the fixture and the quality of the light 


Lighting Fixtures will be purchased (a) for 


for stock 


certain rooms 


(’ and F values are determined for these rooms (The num 
for different fixture but 


} hat it can 


f fixtures fitting the room will vary 
used nn t deliver an average 

| { the order desired 
ed for a room typical of those 
ed Note conditions as in 
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Weighted 
the 


result is the 


The 


basis of 


ing delivered by it 
Cost. the 


mendation for purchase is made 


Relative on which recom 


Thus, WRC war (C over F, divided by R 

R 

where 

C is the Relative Annual Cost of Light for a Typ) 
cal Room where Fixture is to be used, 

F is the Relative Mean Average Footcandles Deliv 
ered in Service, so C/F is the Relative Annual 
Cost per Relative Mean Average Footeandle in 
Service, and 

R is Relative Rating Factor for the Fixture, 

and is G X Q. Ilere 


G is the Relative Rating Factor for General Char 


the 


acteristics, and 
( is the Relative Rating Factor for Lighting Qual 


ity. 


Derivation of Relative Mean 
Average Footcandles in Service 


F (Relative Mean Average Footcandles Delivered 
in Service) is computed from the characteris 
tics of the typical room where the fixtures are 


to be used, qualified for distribution, and 1s 
KCl 
A 


NX L RMF 


DF 
where 
N is the Number of Fixtures Required in the Room 
1. in a suitable arrangement, such that it 
could maintain approximately the desirable 
footcandle level, computations being made 
using either manufacturer's design factors 
or derived factors, or 
according to the architect’s drawings and 
specifications 
L is Rated Initial Lamp Lumens per Fixture and 
is the Value given by Lamp Manufacturers 
Where fixtures of different sizes are used in a 
values to obtain the 
Note 


that, for fluorescent lamps, rated initial lumens 


room, accumulate N * L 


total initial lamp lumens for the room 


are after 100 hours burning 
CU is Coefficient of Utilization for the Fixture Type 
the 
the 


and Room. and is obtained directly from 


photometric report or is computed from 
lumen distribution data in that report, for the 
selected 
Appendix D and No. 2 

Card for method of computation 
RMF is Relative Maintenance 


ture and Room, as derived below 


A is Floor Area of Typical Room, 


dimensions and decoration of room 


See Rating Record 


Factor, for the Fix 
in square feet 
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DF 


for footceandle distribu 
the for the 


is a qualifving factor 
L/(2 


COTM pore nt 


tion, and is ‘Flux Ratio” 


direct except that value of 
DF shall exceed unity 


see 


neo 


Appendix D, and No. 2 Rating Record 


Card, for “Flux Ratio.” 


Determination of Relative 
Maintenance Factor 


VWF (Maintenance Factor) is that which 


the 


factor by 


initial footeandles (average in room) is 
multiplied to get the mean value of those foot 
in service, throughout the 


VF can be determined 


candles maintained 
life of the installation 
accurately only by a prolonged test (perhaps 


lasting several years) in the particular room 


and environment where the 
RMF 
substitute for MF for comparative rating pur 
test 


fixtures are used 
Relative Maintenance Factor) is a derived 


poses, based on and other 


photome tric 
data furnished by the manufacturer, on room 
data assumed alike for all fixtures, on inspee 
of the 


teristics 


collecting charac 


other 


fixture for soil 


test 


tion 


and on and information 
furnished by 

RMF is RMF, 
where 
RMF, represents the decrease in light due to 
lamp depreciation and is here presumed to be 
the the 


lamp expressed in decimal form, furnished by 


the purchaser 


RMF, RMF RMF 4 


per cent “mean lumens” output of 
the Jamp manufacturer 

RMF, represents the decrease in light output 
of the fixture due to soil on lamp and fixture 
surfaces, adjusted for relative cleaning periods 
on an equal annual cost basis. The amount of 


this soil accumulation depends on 


1. Type of fixture, 


Portion of light output of lamp intercepted by 


soiled surfaces, 
Accumu 


1. Cleaning 


ition of soil on fixture surfaces, and 


ens 


eost or 


nature of 
the 


manulacturers, 


the 
determined 
the 


In the attached 


distribution as 


light 


photo 


table, 
from 
metric data, submitted by 


Table of Data To Assist in Deriving Values of RMF... 


Limiting Variation, from 
Inspection 
Influence of 

Air Flow Position 


Relative 
Basic 
Factor 


Nature of 
Distribution 
% Up, % Down 


Type of 
Lighting 


Fixture Nature 
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indicates the fixture classifications See Ap 


pendix F For each such classification, a 


relative basic factor is given which re presents 


an approximation of the relative average re 
n lighting effectiveness for that fix 


portion ol 


s and the 


ype, considering the normal 


light intercepted by fixture surface 


averayve ce preciation of these surfaces 


Such relative basic factors, for the group of 
fixtures under consideration, are now qualified 
by varying them up or down, arbitrarily, with 
in the limits indicated, depending on the 
probable relative effect of the soil on lamp and 
fixture surfaces, as influenced by air yw. by 
from vertical to 


the 


the position of the surfaces 


horizontal above or below the lamps, by 


vr character of the 


surfaces, and by 
amount of free 


W he re 


suriace, 


any unusual variation in the 


or un-intercepted light from the lamps 
through a 


some light is transmitted 


the part ol the lioht so transm tted Is affected 
cumulation on both sides of the sur 


average influence of the 


each of 


an inspe 


face, the two be! 
used. The 


influences is 


relative amounts of 


estimated from 


the fixtures 


The influence ot relative cost or ease of 


cleaning is introduced here by multiplying the 


factors, as 


final values of these qualified basic 


derived, by factors representing the relative 


cleaning periods established on the 


pe ids 
relerre d to the 


then 


basis of the same cleaning cost 


longest of such periods as units and 


altered depreciation values are = sub 


to obtain the 


these 


tracted from final values 


for R VU KF See 
RMF 


due to 


unity 


Appendix D 


is 1.00 minus the decrease in light out 


put deterioration of fixture surfaces 


based on local experience, on simple field tests 
and on guaranteed and prover performance 
the fixture manufac 


information submitted by 


turer 


RMF. represents the influence of room soil on 
To obtain the this im 
noted 


re fleet 


illumination value of 


fluence, the coefficient of utilization 


clean conditions (perhaps 75-5 


ances) in a representative room, probably E, 


for soiled conditions perhaps 50-30 


the 


and then 
cleaning and 


this de 


reflectances Considering 


decorating schedule, ete., a part of 


crease is used to represent the probable influ 
ence of room soil and this part, divided by the 
75-50 value, iS R VF y 


used 


The same relative part 


of the decrease is for all fixtures being 


compare d 
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Derivation of Annual Cost of Light 


Annual Cost of Light for a Typical Room where 
Fixtures are to be Used) is Cl + C2 
where 
('l is Annual Cost of Lighting 
Year of Nominal Life, and 
C2 is Annual Cost of Lighting Operation 
Cl (Annual Cost of 
Year of Nominal 
C1-A 
y 


where 


Installation, per 


Lighting Installation, 


Life, See 


per 
Appendix D) is 


('1-A is total cost of lighting installation, and 
Y is nominal life of lighting installation in years 
C'1-A is C1-Al C1-A2 C1-A3 + or (1-A4 
“ here 
(1-Al is 


assembly 


cost of N* fixtures installed, including 


and wiring of fixtures and of con- 


necting these to room wiring, but exclusive of 
Ease of installation will be considered 


See Appendix D 


lamps 

here 
(1-A2 is complete cost of wiring from cabinet to 
outlets and 


room ceiling 


(See Appendix D 


and ineluding 
switches, for N fixtures 

C1-A3 is complete cost of building wiring to and 
including distribution cabinet, for room (for 

service to lighting fixtures only). (See Appen 
dix D 

('1-A4 is incidental cost or credit in arranging for 
lighting installation, such as structural work 

required at ceiling 

Nominal Life of 


sumed to be 10 years 


Years 


Building wiring would 


Installation in iS as- 
have longer life than other elements but, in the 
interest of simplicity, the same figure is used 
throughout 
Thus €1 is (€1-A)/10. 
("2 (Annual Cost of Lighting Operation Is 
C2-A + C2-B C2-C 
where 
C'2-A is 


the annual cost of electrical energy for 


and is the 


lighting the room with J fixtures, 


total kilowatts per room for lamps and ballasts, 


1000 hours estimated average use 


the 
kw hr. throughout the year, including the de 
(See Appendix D 


times per 


year, times estimated average rate per 


mand charge if any 
('2-B is the annual net cost of lamp and starter re 


placements for N fixtures. For lamps this is 


the number of lamps in the room, times the net 


f fixtures selected. Dividing results later by F 


putations to a common basis 


ice all or 


n C1-A will he obtained fro firm quotati 


tal contract, from published net prices t 


osts are 


sition and wiring 
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price each plus * cents each for labor, 
times 1000 per 
year; divided by the rated average lamp life 
considering her 
per 


are 


hours estimated average use 


for the operating conditions 


the number of burning hours 


average 
start, for fluorescent lamps If starters 
used, assume one starter replacement for each 
lamp replacement, except where starters ar: 
designed to turn lamps off when they start to 
flicker that life 
equal to three lamp lives is a 


of of 


starter 
life 
attempts, 


case, assume one 


In 
Starter 


function number starting 


flicker plus starts, and may equal that of sev 


eral lamps where burning hours per start are 
long and non-flicker starters are used 


(~ hi 


is the annual expense for replacement ot 


parts for N 
starters but including ballasts, lamp holders 


fixtures exclusive of lamps and 


and fixture parts, plus estimated cost of re 
pairs, all based on the experience of the Repair 
Division for the type of fixture involved See 


Appendix D 


Derivation of Relative Rating Factor 


Lighting Fixture Rating Factor, by 


redit 


Relative 


R 


means of which is allowed or penalty 
tion 


ot 


applied on the basis of relative constru 


and of relative quality 


Q 


and appearance 


lighting) is G 
where 

G is Relative Rating Factor for General Charac 
is the Total of Rating 


Rating Check 


Relative 
List 


teristics and 


Points in @ divided by 


16.000 and 

@ is Relative Rating Factor for Lighting Quality 
and is the Total of Relative Rating Peints in Q 
Rating Check List divided by 10,000 


Rating Check Lists 


following evaluations, “bogey” 


NOTE the 


points indicated for any classification may be de 


In 
creased by penalties. In extreme cases, the rating 
committee may exact a greater penalty than that 
shown when to a Standard, may 


or, comparing 


allow a bonus. High ratings establish superior con- 
struction and performance and result in lower and 
therefore more favorable Weighted Relative Costs 

The 
Request for Quotations must be 


General Specifications accompanying the 
depended on to 
eliminate any entirely unsatisfactory fixtures, the 
rating the 
weight to be given “plus values” in the several cate- 


procedure indicating only relative 


gories. Particularly see the paragraph in Appen- 


of the 


used 


be based on experience 
lamp and fixture 


(See Appendix D.) 


*Cost of labor per replacement to 
Plant Operation for the type of 
No additional labor is needed for the 


Division 


starter 
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safe construction. There can be nothing 


dix A 
“relative” 


on 
between an unsafe fixture and one that 


is safe, but there can be “plus” features as between 


various safe fixtures 


“G” Rating Check List for Relative Rating 
Points for General Characteristics 


Bovey : 10,000 points) 


See Appendix D for reduced “(” bomies where fix 


tures are included in a general construction pro 


posal. 


(is Gi G2 where 

Gl pertains to Fixture 
Construction Bovey 5500 points 

G2 pertains to Fixture 
Appearance Bovey 4500 points 

Bogey 5500 points 


D + GLE 


Git pertaining to Construction 
is GI-A G1-B + G1-C 


where 


Gil 
G1-A pertains to Mechanical and 


Klectrical Safety Bogey 2000 points 

G1-B pertains to 

Insta Bogey 1000 points 
GIC p 

hogey 700 points 

Bogey 600 points 


» Cleaning Bogey 1200 points 
Vechanical and Electrical 


Bogey 2000 points 


Mes hanical 


all metal indireet fixture is assembled solidly, 


Maximum safety might be assumed to exist 


being removable and these supported should 
tached Minor 


possible 


come «de dc Juctions are made for 


presence of any hazardous part; a greater 


less secure attachment, as follows: 


duetion for 


Penalty 


Glass sence of , Security of (to 300) 


Plastic 
Detachable 


pre 


presence of 30 100) 


, Security of (to 


louver assembly or individual louvers, 
of (to 


presence of 100), security 


4 Detachable fixture parts, 


presence ot 


Lack 


to 


, security of 


of suppert for possible detached bi-pin 


lamp (to 
. of support for possible detached singlk 


40) 


200) 


(to 
(to 
to 


pin lamp 


7 R gidity and security of lamp holders 


8. Hanger construction and attachment method 100) 


%. Treatment of edges (to —100) 


Electrica Underwriters’ Laboratory approval indi 


cates safe fixture wiring and assembly. Only penalty is 


for high voltage in wiring outside of fixtures 


Service voltage required to fixture to —100 


10 


G1-B Concerning Mechanical Installation sogey 1000 points 


including facilities for alignment, coupling, hanging, 


conditions required fro... others, ete., from “nuisance” 


standpoint. ) 


rather than “economy” 


Penalty 
Hunger construction from standpoint of ease 


of mounting (to —100) 
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a 


is G2 


where 


U T iecessari! 
Lppe ara 
A 


Reiation to Other Fixtures for 
gQhtina in Rest of 


Building 
for G2-A 


rmanence of Shape 


including end 


configuration of plastic to resist 


lastie to resist discoloration 
Odd glass parts difficult to replace 
Durability of finishes on all surfaces, due 


to 
ind application of finish 


nature 


Other fixture details affecting possible change 
in shape and appearance to 


“Q” Rating Check List for Relative Rating 
Points for Lighting Quality 
Bogey : 10,000 points) 
Q3 where 


(Jl pertains to Maximum Fixture Brightnesses 
as Seen, 


Q is Ql + Q2 


(2 pertains to Fixture Brightness Causing 
Veiling Glare at the Work and 
()3 pertains to Ceiling Brightness, as Seen 
lity is largely obtained by limiting var 

visual brightness pattern throughout the room. Ex 
variations in the specific field of the task 


levels of 


itions 


prevent 
wl visibility excessive 


illumination 
ndles at this 


ri 


in foot 
point are searcely possible with artificial 
ting), while excessive brightness variations in the gen 
visual field cause 


with the 


diseomfort and interfer 
ve adjustment for the work 
+ 


itions at the task 


are due mostly to reflections, 
task material, of high 


iper, desk surfa 


in 
downward fixture brightnesses (in 


is here considered 
general 


calendered I e, ete . and 
n Q2. Brightness variations in the 
i illy due to high 

hand n { 0 


ind of remov I 


visual field 


fixture and ceiling brightnesses, 
i high contrast 


are 


as seen, 

between fixtures and ceiling 
onsidered in QI and Q3 

necessa;©ry 


equal distribution of light 


resulting in var 


reduced 


from the 
iations in footeand 


levels at points on verti 
yper installation planning plus f 
environment also may 


ons, ete., be we 


vy the 


require that 
lighted 
of the 


demonstrat 


responsibility 


is riders 


among 
d interest 


ing methods 
only officially 
ghtness ratios and the 


given in the Ameri 


illuminating 


for evaluating 
onditions, the 


approved standards are 
limiting maxim 
an Standard 
11-1948, upon which the 


Phe 


im 


brightnesses 
Practice for School Light 
requirements in Ql, Q2 and 
is recognized that, 
standards will be 


possibility at some 
revised and mz 
onding re 


g vision of tl 


f ese 
in order 


ud more 
a corres] 


etors will be 


Qi 


pertaining to Varimum Brightnesses of 
Fixtures as 


Seen 


Bogey 6000 points 
is QL-A + QL-B 
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here 
Q1-A pertains to Brightnesses in 
Horizonta , and 
Q1-B pertains to Brightnesses 
Horizontal 
{ Maximum Fixture Brightnes 
below Hor 
l. Lengthwise room 


2 Crosswise of room Bogey Lei 
Q1-B Maximum Fixture Brightnesses 
below Hor 


l La ngthwise of room Boge 5 1200* points 


7 
in Zone 


ontal Related to 900 Footlamberts 


” Crosswise of room Bogey 800* points 


Q2 Marimum Brightness in Zone 45°-90 
below Horizontal, Related to 2000 Footlamberts, 


Lenethwise or Crosswise Bogey 2000" points 


Q3 Marimum Brightness of Diffuse Ceiling, of 
80% Re flectance, at Specified Mounting, 


Related to 450 Footlamberts and Qualified 

for Distribution of Ceiling 

Brightness** Bogey 2000* points 
these zones are preferably 


*Maximum brightnesses in 


obtained directly or interpolated from photometric reports 
submitted by the manufacturer, corrected for current lumen 
output of lamps, if necessary; if not available then from 
observation on test. In the latter case, it should be under 


stood that the lamp is a part of the fixture for the purpose 


of this test and, if exposed even in part, must be considered 


Maximum brightness is here intended to be the average 


brightness of that inch square (projected) of fixture (and 


lamp) which has the highest value in the given zone 


Such maximum values are divided into the reference 


value and the quotient so obtained is multiplied by the 


Bogey points to get the Rating 
An upper limit for this rating shall be double the Bogey; 
no lower limit is needed. 
Thus 
If observed maximum brightness, QI Al, is 400, 450 


100 & 2400 is 2700 points 


If this brightness is 600, 450/600 2400 is 1800 points 


If this brightness is 200, 450/200 *& 2400 is 5400 


allow 4000 points 


ceiling brightness data required for Q3 should 


be given in photometric test reports for ceiling 


mounted or close -suspension fixtures. Ceiling brightnesses 


above suspended open top fixtures, whose lamps are at least 


12 in. from the ceiling, are unlikely to exeved footlam 


berts If not given in the photometri report, a loca check 


test can be made, but this involves maintaining a constant 


voltage and temperature and using rated lamps or at least 


the same lamps for all fixtures It is therefore recommended 


th: full credit of 4000 points be given for such suspended 


I 


fixtures, as probably would be found due, unless such test 


facilities are readily available 


Exposed fixtures (ceiling mounted, or suspended) emitting 


no light to the ceiling will be classified for Q3 according to 
the number of lamps per fixture one lamp, 2000 points 


two lamps 1200 points; three lamps, 900 points; four lamps 


or more, no points The dark tops of troffers are not visible 


100 points above the correspond ng 


ind these will be rated 1/ 


point values for closed top exposed fixtures for the san 


number of lamps per fixture 
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APPENDIX A THE SPECIFICATION 
writer 


included, in 
ents, im the 
r Quotations 


direct, general diffusing, ete 


Whether it 


pendent, surface or recessed mounting 
Limiting dimens _ length and width, if any 


Nature of mat required in construction if preferred 


reflecting surfa louvers, canopies, ete 


Minimum shielding angles, transverse and lengthwise of 


fixture, 


Type and number of lamps for which designed (bid with 


and without lamps if purchaser desires 


Type of ballast (including power factor and noise rating 


lamp holders and starters, if any preferred 


Whether mounting is to be singly or in rows, with number 


of each in latter case 


Length and number of stems per fixture or row. 


hat fixture and 


anger must be well and safely constructed 
and that the weight of material used in critical parts must 


be adequate from the standpoint of safety and permanence 


That a complete sample, without lamps, must be submitted 


as required in specifications of the Guide. That this sample 
must be equipped with its hanger or hangers required for 
the type of mounting specified. Sinee the fixture will be 
suspended by itself for inspection, an additional hanger 


may be needed for that purpose 


That a complete photometric test report is required, apply 


ing to the specific fixture as submitted and prepared by a 
recognized disinterested laboratory acceptable to the Board, 


as stated under “Required Information” of this Guide 


That all of the information indicated on the Fixture 


Description Form (Appendix must be submitted with 
the bid (or irately before the time stated for the open 

of the bids, nt be plainly marked as to the fix 
ture covered ; name or names of the bidders), the 
information bei: rovided in accordance with the in 
structions on the ‘orm, The specifications should note 
particularly that data on fixture brightnesses in all zones 
mounted = fix 


ind on ceiling rightnesses for surface 


require l etion inclusive on the 


manufacturer or manu 


ae by the time the 


ire is offered, the 
quoted pric everal types, such 


that each 


That the f ires offer 1 accey 1 for rating will be 
committee by means of a physica 
examination of the informatior 


on Section including a deter 
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ORM 
RI 


ARATIVE Rat! 


letach 
manufae 


8 ind power 


rat 
Literature or statement exp 
cleaning or for replacement 
Dimensions of fixture without 
Width ( 
Weight of fixture 
Thickness of met 
Reflectors I 
Stem size and w 


Louver dimensions 
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I nishing 


innel above lamps 
Finish of surfa 


Preparation of 


ormation on glass used: Trade name 
Thickness 
i ised 


Permanence: 


statement on alignment 


s and Photometric Test Report 
ition curves: Transverse i 

4 diagonal (« Zonal 

Made by _ 

brightnesses, including lamp as exposed 


average brightness of brightest inch square 


zone, lengthwise of fixture (f 


10-40 , length 


—_, Crosswise of hxture 
how measured (k 
Fest by (1 
Nort If any of these brightness values are not given, the 
committee may endeavor to estimate same from the informa 
tion furnished for instance by using the brightness at 90 
if it is obvious that the lamp is exposed. Such estimates 
should not be necesrary and their use is not assured 
Maximum ceiling brightness for surface mounted fixtures 
Qs m 
n 


Coefficients of Utilization: E room for 75-50 surfaces 


E room for 50-30 surfaces (p) 

Computed by ) 

Lumens of test lamp used in photometric tests 

Shielding angles: Crosswise of fixture (s) 

Lengthwise of fixture (t 

How determined (u , — 
Nore: If the Coefficient of Utilization Values are not com 
puted by the “disinterested laboratory,” a sample calcula 
tion is required 


Additional remarks 


James ILLUMINATING ENGINEERING 





isted on the No 


mation about the accepted 


APPENDIX C PROCEDUI 
1 Rating Record Card 
information 
All members of personally or by 
representatives as intments) shall 
characteristics 


le and these 


igree upon the rel 
listed under G 


on the Rating Reeord Cards. They 


cCessory 
hotometric infor! ( ‘ deliver) I ilues shall be 
also check uli ym F, C and Vv ind super 

the final WRC, the Weighted Relative 

itations 


observations and com} 
WRC \ ire at all close to 
checked, perhaps by 


copy f i I spre 
the Preface ati I if ‘ i I ‘ , for 
jt , ) nN ( fixtures, 


lowest 


ture on whi 
achine 
of tl 


description form copi ot ! et n i 
the bid A report, giving the recomm 
ids have been openet ! re ny} j submitted 

tl report 


mittee on 


As soon 
and the required with di t é 
and, this does not conf 11 n} i : r ’ al } ‘ itts An abbre 

resume I i i »bservations and com 

putations | ttached i ecommendation given 

to the Buildir Committees ‘ \ 

g Office determine copy the recommendation ind of the abbre 

e furnished as re | vinted resumé will be given committee mem 
quired informatior irnish rt 

The rating i be ‘ res organi 


in Milwauke+ 


consultant technic 


the Fixture Des 


nee 


from the power 

the Suy 

iotation nance and Repa 
direeting hin School Engineer 
the Construction 


tvie he 


selected as in all 
inspections for “G " thereafter 
whether represents y a quota vy keeping the 
same values of “G” components 


fixed values for the d such 
that these inspect vhere 

w fixture is recog 
mmittee, red, however being 
on all xt considered 


model of 


e computed, 
offered, for eom 


rd Cards. so 


to the son with 
In order t . e ef | ( . prob ising Di i ference to 
models, 1 ‘ ( ( should bear 


ro 
sugges 


Appendi on specifications, 


following 
nd i determined ffered 


conditions 
tion 
Ar ATION INFORMATION 


nform: 


ind 


See Appendix 


Applied to Direc 
While vy of tl ivat 


‘ 


*t Purchase of Fixtures by the Board 


from 
1 number 


ceiling and 


Also 
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“lime 
ires 
ng Reeord Card 


Rejection of Quotations and Fixtures 


indles 


llows 


coefficient o 
proportion of the light deve oped by i imps, u 


installation and in any room, th 


d to th 


preseribed 


desk plane As such, this factor appears 


in the “Derivation of ve Average Footeandles” 


iide, to determine F, 


evaluation of WRC, It 


n turn appears inverse 


is therefore imperative that 


the values for the group of fixtures being rated be com 


puted uniformly and accurately. Experience indicates that 


such values given in the photometric reports can normally 


be secepted only if they have been computed by the dis 


interested laboratory itself For a computation 


procedure 


from the photometric test data, see the section below on 


“Computation of ¢ I 
RMF Until 


‘)-watt T1l2 and 06 


other values are recommended, use .S2 for 


inch 4 ma) lamps, and .86 for 
10 watt T17 
RMF, 


after 


lamps 


Select “Relative tas ‘actor’ and then alter this 


inspecting the fixtur ¢ f , not values 


specific, 


are needed The values so established should be recorded 


economica ly, 


Easily cleaned fixtures will be cleaned more 


or cleaned more frequently for the same budget Equate 


the longest time required for el fixture to 


hes 


ning a unity, 


the others in figures will also 
the re 


ind, therefore, the relative 


proportion represent 


budge t 


itive periods between cleaning for the same 


proportion of normal soil that 


will accumulat il proportions by the 
Basic Factor) and sub 


RMF,. This 


the ensil anes x 


loss due to 


ixtur I Qualified 


tract this new soil loss from unity to obtain 


loss for 


process serves to reduce the 


tures and therefore to ine i footeandle ik ls they 
provid 

RMF hx} 

RMI 


difference between C1 


indicated by the 
soiled 

normal classroom, 
and that the 


by one-half of 


Loss in light 
room, 
referred to that for the 
issume 
this 
difference 
Computation of CU (( 
f cu fr 


umens Deliv 


ivered 


emitted in 


imens 


Ratina Guide far Fluore scent FPirtures 


“Ind’ 
indirect zone, 


“Dir” 


from L(Ind 
and 
from L/( Dir), the 


component , the lumens emitted in the 


component lumens emitted in the 


direct zone 


The sum of these components, divided by the test lamp 
lumens for the fixture, given near the top of the photo 
metric test report, gives CU 

is needed for a 


Room Index 


30 ceiling and wall reflectances. (If 


typical (E room, with 
0 and also with 50 
sizes of 
refer to Tables 
pages A-26 and A-27 in the LES 
book 


are desired for other rooms 


A-17 


1952 


or rooms 


ith other reflectances, and A-18 on 


Lighting Hand 


RATING RECORD CARD (#1 of 11) 
Bid Date 


Committee Meeting Date 


GENERAL INFORMATION 


Bidders, with Manufacturer's model offered—Name and Number 


Model No 
Fixture Name 


Method of Mounting 


Finish of 
Reflecting Surfaces 


Louver Finish 

Louver Spacing 

Top Open or Closed 
Number of Lamps Each 
Lamp Type 


F.O.L. Rating 
Photo. Report by 
E.T.L. or (Name) 


% of Lamp Lumens 
Emitted 0° -90 


Emitted 90° -180 
c.u E'' Room 
75/50 
Cc.uU E 
50/30 


Room 


C.U. Computed by 
Test Lamp Lumens 
NOTE: All photometric data must be corrected for same value of test 


lamp lumens before using 
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The relations for these indicated rooms are as follows that of Broad Beam to that of Focusing Beam, according 
L (Hor) is 10 & CP at 90 to the following table 


75/50 Hor Compons is 75 af or) 
. ¢ : . aes m L (Hor ; Flux Ratio 
50/30 Hor ¢ omponent is .34 « L(Hor) > 

65 & CP at 90 
L (Ind) is L (90°-180 - 5 & L(Hor) 
5/50 Ind Component 5 «& LiInd) 
30 Ind Component is . x LiInd) 


CP at 90 Beam 
is 
(Dir) is L (0°-50 5 < L¢Hor ow : Broad 
50 Dir Component is Mi & L (Dir) , Medium 
, , , Narrow 
}0 Dir Component is M2 & L(Dir : * on 


M1 and M2 are multiplying factors depending in part on Concentrating 


the nature of the direct distribution from the fixture, from more than 60 Focusing 


RATING RECORD CARD (/2 of 11) RATING RECORD CARD (#3 of 11) 


COMPUTATION OF CU —LUMENS DELIVERED OVER INSTALLATION DATA AND RELATIVE 
LAMP LUMENS (See Appendix D) ILLUMINATION RESULTS 


| 1 2 7 
L is Initial Lamp 
Condle Power at 90 Lumens to be used 
L (Hor) 
10 = CP at 90 
Hor. Comp. 75 50 _ is Coet Util 
475 « L (Hor) or “E"’ Room, 75 50 


Hor. Comp. 50 30 
34 » L (Hor) RMF |s Relative Maintenance Factor 


RMF, « RMF, * RMF. « RMF, 


Lumens (90°-180°) ° : ° , 
i vind) RMF, |s Reduced Iliumination Due to Average Lamp 
L (90-180) 5. (Hor) Depreciation 
ind. Comp. 75/50 RMF Mean 
MS x (ind) Lamp Lumens in % 
ind.Comp. 50 30 
24 & Li ind) 

RMF, |s Reduced Illumination Due to Soil on Fixture, and Is 

I (Qualified Basic Factor & Relative Cleaning Period) 

L (0-40) — .65 & CP at 90 
For Dir. Comp., Flux Ratio is 
L (0-90) — 5. * CP at 90 Relative Basic Factor 


Change for Air Flow 
Lumens (0°-40°) 

Change for Position 
65 « CP at 90 

Change for Nature 
L (0-40) 65 « CP 90 Qualified 

Basic Factor, QBF 
Lumens (0°-90°) Relative Cleaning 

Period RCP 
5. « CP at 90 

(OBF) « RCP 
L (0-90) - 5. x CP 90 

RMF 
Flux Ratio 


RMF. \s Reduced Illumination Due to Fixture Deterioration 


Beam ‘see App. D 
Ml Mult. Factor Estimated Fixture 

75.50 ‘see App. D) Deterioration 

M2 Mult. Factor 

50 30 ‘see App. D) RMF 

L (Dir) 

L (0-90 5 L (Hor) . . . D R Soil 
Dir. Comp. 75 50 RMF, \s Reduced Illumination Due to Room Soi 
MI © L Dir) 

Dir. Comp. 50 30 

M2 © L (Dir 

L delivered 75 50 

Ha! D Comp. 75 50 
L delivered 50 30 

H.! D Comp. 50 30 


C.uU 50/30 “E"’ Room 
Estimated Loss 


RMF 
Lamp Lumens (Test) 


CU 75 50 : 
L del Lp L (75 50 RMF RMF. « RMF, 


CU 50 30 
L del Lp L (50 30) 
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tiplying factors for the E room 


mu 


with the 


Computation of Cl 
C1-Al: Th at of the 


Installation 
This isa the 1 


unit cost 


RATING RECORD CARD (#4 of 11) 


A — Floor Area of Room 


Room Dimensions 


Area 
Assumed Installation Arrangement 


Number of Rows 


N—Number of Fixtures 


DF Qualifying Factor for Distribution 


Flux Ratio trom 
Record Card *2 


1/(2 © Flux Ratio) 
DF Same as Above 
But Not over Unity 


F — Relative Footcandies — (N 


Ff Relative 
Footcandles 


Relative Cost of Light 
C is (Ct + C2) —Is Relative Annual Cost of Light 
Ci is (CI-A)/Y is Relative Amortized Cost of Lighting 
Installation 
Cl-A4 


or 


CI-A is CI-Al 4+ CIl-A2 +CI-A3 4+ 
(See Appendix D) 


Cl-Al — Cost of Fixtures Installed 


Net Fixture Price, Each 


Expense, Delivered 
Unpacked, Assembled 
Hung, Connected, Ea 
Net Cost tach 
Fixture Installed 


Number of Fixtures 


Cl-Al Total Net 
installation Cost 


550 Rating Guide for Fluorescent Firtures 


lation cost is hours required times a basic pay of 
includes delivering the to 


disposing of the packing mate- 


Insta 


75 per hour. Time fixture 


room, unpacking and 
issembling, hanging and connecting to the room wir 
Basie 
Four foot fixture, indirect type or louvered general diffus 
men, 1 


is as follows: 


ing or louvered direct type, 2% man hours (2 
hour to prepare, hang and connect; one quarter man 
hour to deliver and dispose of the packing material). 

Five general diffusing or direct, no louvers, 


man-hours total. 


foot fixture, 
low brightness lamps, 1% 
ght indirect or general diffusing type, 3% 


foot fixture, 


man hours total. 

been recognized whether fixtures are 
in a row, because of method of lifting 
of fix 
recog 
the 


No has 


standing free or 


difference 
are 
inter-connection 

difference 


are 


extra hangers vs 
Neither has 


or 


into position and 


wiring any been 


sea ffolding 


and 
nized whether 
former being more rapid and convenient once installed 


tures 


step ladders used, 


Further consideration must be given to recessed fixtures, 


when used. In this connection, note also G1-A4 


RATING RECORD CARD (#5 of 11) 


Cl-A2 — Cost of Wiring, Cabinet to Room Ceiling Outlets 
and Switches 


Number of 
Ceiling Outlets 


Cost Each 
Total Cost of 
Ceiling Outlets 


Number of 
Switch Outlets 


Cost Each 

Total Cost of 
Switch Outlets 
Number of 15-amp 
Circuits to Room 


Cost Each 

Total Cost of 
Wiring from Cabinet 
Cl-A2 Room 
Wiring Cost 


C1-A3 — Cost of Wiring to and including Cabinet, for Room 


Total Lighting 
Watts in Room 
Cost per 100 Watts 
(See Appendix D) 
Q!1-A3 Wiring to 
Cabinet for Room 


Cl-A4 — Incidental Costs 


Pius or 
Minus 


Estimated 
Cost Cl-A4 


CI-A is Cost of Installation, and is 
CI-Al +Cl-A2 + CI-A3 + or Cl-A4 


Ci — Relative Amortized Installation Cost 


Y 10 Years 
Nominal Life 10 10 10 10 10 10 


Clis (Cl-A) Y 
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rhis cost of installing can be added to the unit cost of 
the fixture and then the total multiplied by .V, or the in 
stallation cost can be multiplied by N and then added to 
the total price of fixtures for the recom 

C1-A2: Cost of room wiring from cabinet, conduit as 
sumed, Allow $15.00 (for time plus material) per 15 
ampere circuit to room, however, not less than one circuit 
per row of fixtures if as much as 600 or 700 watts; plus 
$15.00 per wired ceiling outlet; plus $10.00 per switch 
outlet; including switch and plate 

C1-A3: Cost of the building wiring to and including 
the distribution cabinet, on the basis of $2.00 for each 
100 watts lighting load in room (based on $36.00 per room 
in a 12-room building, providing one 15-ampere, 120-volt 

in each room 

C1-A4: The cost of required structural and other inei 
dental work on room surfaces should be estimated for 
each case and applied as a cost for N fixtures 

Cl: The above parts of Cl-A are accumulated and then 
divided by Y, the nominal life of the installation (10 
years) to obtain Cl, the annual cost of ownership of the 
installation. 

Where necessary, computations can be made for the 
different sizes of rooms; normally, those for a typical room 
may be used for all 

Computation of C2 (Annual Cost of Operation 

C2-A: Annual cost of electrical energy. Compute as in 
Guide, 1000 hours times the kilowatt connected load (in 

ballasts Use 2.5¢ per kw. hr. f usual small 


] ’ } ¥ i 
buildings can be used for large buildings 


C2-B: This is a lamp and starter replacement cost and 


includes the net cost of the lamps and starters, plus 
expense for labor for replacement. The lamp cost the 
net price paid by the Board under its annual contract (or 
use two-thirds of list or, where the fixture quotations 
are given with and without lamps, it is the ifference 
between these quotations, per lamp The basic labor cost 
for replacing lamps and starters is $2.00 p iour. This 
labor includes taking the lamp, starter : vadder to 
the room, replacing the lamp and starter 
to he replaced , dusting the fixtu 
ladder. Time allowed is follo 
Open fixture (no louvers), 10 mir 
Four-foot or five-foot fixture, closed with 
with glass or plastic part, 12 minutes per lamp (40¢ 
Eight foot fixture, closed with louvers or with glass or 
plasti¢ part, two men 12 minutes per lamp (S0« if 
% foot louver assembly is hinged at one end, one man 
12 minutes (40« 
Fight foot fixture, for four-foot lamps and with four 
foot lo rs, etc., Same as ir wot fixture 
Consider ires which pern i re lamping irom 
above, without moving louve ) ither closure s open 
fixtures 
No difference ascribed to : imps as su 
Since ordinary starters are wv replaced for each imp 
replacement, and non flicker starters (costing about three 
times as much) for each third lamp replacement, add “ 
in either case for each lamp replacement to approximate this 
extra expense, charging no additional labor 
C2-C: The cost of repairs depends ¢ the different 
cessories used and on the accessibility of the 
placeable parts. Twenty-five cer 
has been estimated for all-metal 
iverage accessibility, 


rather freely supp¢ 


irts Between these, the 


for plastic sides, well 


yund, 30c; for plastic sides, partly bound, 40 


Rating Factors “G" and “Q” 
Characteristics 


“G”" (General Characteristics 


General and Quality 


The various values in 


G are based on relative merits as observed by the rating 


committee, a penalty first being « 
for the poorest fixture in that d 
other fixtures being related to this 
Check Lists in the Guide, the ra 
only fixture “plus” values in each 
eral Specifications accompanying tl 
must he depended on to eliminate 


tory fixtures. 


stablished in each detail 
etail and values for the 

As noted under Rating 
ting procedure considers 
of the details. The Gen 
1¢ Request for Quotations 


any entirely unsatisfae 


“Q” (Lighting Quality Characteristics Brightness 


values at various angles are giv 


reports in “candle/sq. in.” values 


en in most photometric 


These must be multiplied 


RATING RECORD CARD (#6 of 11) 


C2 is (C2-A + C2-B + C2-C) is 


Relative Annual Cost of 


Operation (Appendix D) 


C2-A — Annual Cost of Electrical Energy 


2 


Number of Fixtures 


Total Watts Each 
Including Ballast 


Kilowatts Total 


Kilowatt-Hours 
Kw. * 1000 Hrs 


Rate for Energy 


C2-A — Annual 
Energy Cost 


4 


C2-B — Annual Cost of Lamp Replacements 


Number of Lamps 
in Room 


Rated Life Each 

Number Replacements 
1000 » N) ‘Life 

Net Price of 

Lamp, Each 

Allowance, Starter 

Cost per Lamp 


Labor Cost Each 
Lamon Renlacement 


Total Cost Each 
Lamo Renlarement 


C2-8 Total Cost 
Number Renlacements 


C24 Annual Cost 


Unit Cost 


c2-C 


of Repairs 


C2 — Relative Annual Cost of Operation 


C2-A + C2-B 4 


C2-C 


C — Relative Annual Cost of Light 


ci + C2 
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RATING RECORD CARD (#7 of 11) RATING RECORD CARD (#8 of 11) 
COMPUTATION OF "G" RATING — GI-C for Accessories, Fixture Wiring and Electrical Installation 
GENERAL CHARACTERISTICS Bogey 700 points 
Penalties 
G is (GI + G2)/Bogey, 10,000 points 
(See Guide for Details) Crocs-Ret 


See Appendix D for reduced bogies where fixtures are included b9a 
in @ general construction proposal 
Gi — FIXTURE CONSTRUCTION — Bogey 5500 points = = 


Gi is GI-A + GI-B + GI-C + GI-D + GI-E C3 6b 
GI-A for Mechanical and Electrical Safety — Bogey 2000 points C4 6c 


Penalties 


cs 6d 


cé* 8c 
Sum from Bogey 
1 


*Omit for general construction bid 


GI-D for Replacement of Parts from “Nuisance” Rather than 
“Economy” Standpoint — Bogey 600 points 
Penalties 


6e 
D2 6f 
D3 6 


D4 Se 


Sum from Bogey 


Alo 5d ci-D 


Sum from Bogey 
! . ry rt 
= GI-E for Cleaning from “Nuisance” Rather than “Economy 


Standpoint — Bogey 1200 points 


GI-B for Mechanical! Installation — Bogey 1000 points Penalties 


Penalties 


£6 Sf 
Sum from Bogey 
Ccl-€ 
87 Te 


Sum from Bogey 


ci-68 


Gi is GI-A + GI-B + GI-C +GI-D + GI-E 


Gl 


*Omit for general construction bid 


Accessories, Parts and Accessibility 
G1-A7, G1-C3, G1-C4, G1-C5, G1-D1, G1-D2, 
G1LDS3 
Hangers 
G1-A8, G1-B1, G1-B2, G1-B4, G1-B7 
General Installation 
G1 B5, G1-B6, G1-C6 
Fixture Wiring 
G1-Cl, G1-C2 
Finish, Refleeting and Other Surfaces 
G1-E5, G2-C7, G2-C8 
\10, G1-D4, G1-E6, Reflectors, “finish” under 10 
G2-C1 
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by 452 to obtain footlamberts for the Guide Computations nique has not been developed to the point that these values 


Where the maximum values needed are not obtainable di iy be accepted as preeis 
rectly from the data submitted ther the fixture must be 
2. Applied to the Incidental Purchase of Fixtures as 


rejected or the values estimated from what is given Any « 
in such a case shou wainat the fixture Part of a Complete Contract 
1a Ci yuld b ed against the fixtu 
It should particularly be yt that, where the test lamp C1-Al: Fixtures may included in the total quotation 


lumens are not the same ve photometric reports for ract, in which case 
the several fixtures being rated, proportional corrections rroposa dus alternate 
must be made in all cases to one common test lamp valu nts for rou ral : g fixtures, as specified 
iw fixture cost 


While brightness data, when ecarefu btaine 


i good criterion for comparing 
the bidder be required 


mpanving his quota 
lished price s¢ hed 
RATING RECORD CARD (/9 of 11) These net prices, for 
quantity et red wil 1 | 1 computing the 
G2 — Appearance — Bogey 4500 points normal cost 
G2 is G2-A + G2-B + G2-C 


G2-A for Suitability for Architectural and Use Character of 
Room and Building where to be Installed — Bogey 2000 poinst 


4 5 6 
C2-A . 
RATING RECORD CARD (#10 of 11) 
Computation of "OQ" Rating — Lighting Quality 


dO is (Ol + O2 + Q3)/ Bogey, 10,000 points 
(See Guide for Details) 


G2-B for Relation to Other Fixtures for Similar Lighting in 
Rest of Building — Bogey 1000 points 


C2-8 QO! — Maximum Fixture Brightness as Seen — Bogey 6000 points 
Ol is OLA + O1-B 

G2-C for Permanence of Shape and Appearance O1-A for Maximum Fixture Brightness 0°-30°, Bogey 4000 points 
Bogey 1500 points 
Penalties 4 5 6 
Maximum Brightness 

Cross-Ref Lengthwise of Room 

Q1-Al 
Maximum Brightness 
Crosswise of Room 


alla 


c2 3e 


Q1-A2 


Q1-A is 
Q1-Al 4 Q1-A2 


c3 3f 

c4 2¢ 

cs 2d Q1-B for Maximum Fixture Brightness 30°-45°, Bogey 2000 points 
C6 le Maximum Brightness 


Lengthwise of Room 


Cc? 10b 

5s Q1-B! 
cs 10¢ Maximum Brightness 
Sum from Bogey Crosswise of Room 


Q!-B2 
Q1-B is 
G2 is G2-A + G2-B 4 Q1-B) 4 Q1-B2 


Q! 


Q2 — Maximum Fixture Brightness 45°-90°, Bogey 2000 points 


Maximum Brightness 


Q2 


Additional Observations Q3 — Qualified Maximum Ceiling Brightness, Bogey 2000 points 


Prob. Rel. Deterioration of Maximum Brightness 
Fixture Surf. (for RMF ) of Ceiling 
Prob. Rel. Time for 

Cleaning ‘for RMF.) Q3 
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RATING RECORD CARD (#11 of 11) 


92 93) /10090 


9 is (91 


Computation of “R" Fixture Rating 
Ris G ¥ QD 


RiGxQ 


WRC" —- Weighted Relative Cost 
WRC is C/F over R 


Computation of 


APPENDIX E 
Abbreviated Report on Ratings 
ind to accompany the 


the 


It is recommended that an 


committee use recom 


be prepared for 
Committee on Buildings 


indicated 


irchase to 
the 


mendation for } 


This report would inelude information below, 


Summary of Results (4/1 of 6) 
Code Identification 
Column Headings: 


Fixture 
Name 


Manufacturer 


Code 


No 4 Type 
of Lamps 


*/, Lumens 
Down 


Up 


8 Columns 


Summary of Results (#2 of 6) 
Fina! Results 
Column Headings: 


Fixtures Rated WRC 


Weighted Relative Cost 


Code Bid-Price Discount Net-Price 
Cc General 
Rating—G 


Relative 


Cost “C F 


wre 
(C/F)/R 


Total 
Rating—R 


Quality 
Rating —O 


Fixtures Bid But Not Rated 


Reasons for 
Rejection 


Discount Net-Price 


Bid Price 


tt Columns 


Rating Guide for Flu rrescent Fixture s 


ABBREVIATED REPORT ON 


would recommend for the quantities involved will be 


lered by the Rating Committee, in addition to other 


nsi 


nformation available to it, imeludir yrevious pure 


y relative values only are required thro 
on similar computations for all fixtures 

this basis, the procedure is comparable for all bids 

Installation character 


(General Characteristics 


aties of the 


the eontractor 


“ 


fixture become primarily a responsibility of 


affecting school expense only in 
It is therefore desirable 


; connec 
tion with alterations and repairs 


certain installation characteristics, such as 


5, and 6, reducing the Bogey for G1-B to 


te eliminate 
G1-Bi, 2, 3, 4, 
00; and G1-C2 and 6, reducing the Bogey for G1-C to 500. 
become 4500 and that 


The total Bogey for G1 would then 


for The “G” 


net totals of G1 and G2 divided by 9000 


“G”" 9000 rating then becomes the sum of the 


Consideration of Entire Contract Proposal: In this case, 
a direct purchase of fixtures, WRC values indicate 
The lowest total quotation including 


as for 
the preferred fixtures. 
fixtures, other considerations equal, would 
be recommended to the Where 
tures are being rated within a contract, a weighted average 
of the WRC values would be used 


these preferred 


receive award several fix 


RATINGS 


on six pages for this report would be taken 
from the Quotations and the Rating Record Cards. Each 
headed by “Abbreviated Report” and 


meeting date 


Information 


page would also be 


bid date and committee 


Summary of Results (#3 of 6) 
Relative Illumination Results 


Column Headings: 


CU "E" RMF, RMF, 


75-50 


Initial 
Lp. Lumens 


Code 


RMF, RMF A 


12 Columns 


Summary of Results (#4 of 6) 
Relative Lighting Cost Information 


Column Headings: 

Annual Cost of Installation 
Fixture Installed Number | 
Price Price of 
Each Each Fixtures 


Fixtures 
Installed 
Code CI-Al 
Annual Cost of Installation 
Annual 
Install. Cost 
| 


Incidental 
Cost 
Cl-A4 


Room Service 
Wiring Wiring 
Cl-A2 Cl-A3 
Annual Operating Cost 
Lamp Main. 
Repl. Cost 
C2-8 C2-C 


Annual 

Rel. Cost 

of Light 
Cc 


Annual 
Oper. Cost 
C2 


Elec. 
Energy 
C2-A 


14 Columns 
ENGINEERING 
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Summary of Results (#5 of 6) 
General Characteristic Ratings 
Column Headings: 


Construction Rating 
Safety Instal. Elec. 
Rating Rating Rating 


Code GI-A Gi-B GI-C 


Construction Rating 
Replacement Cleaning Total 
Rating Rating Construction 
GI-D GI-E Gi 


Appearance Rating 
Arch. Bldg. 
Rating Rating 
G2-A G2-B 


General 
Characteristic 
Rating 
G 


Perm. Total 
Rating Appear. 
G2-C G2 


12 Columns 


Summary of Results (#6 of 6) 
Lighting Quality Ratings 
Column Headings: 
Fixture 
Brightness 30°-45 
O1-Bi | Ol-B2 | O1-B 


Fixture 
Brightness 0°-30 
OI-Al | Ol-A2 | QI-A 
Fixture Cailing 
0°-45° 45°-90 Brightness 
91 Q2 93 


11 Columns 


Code 


Lighting 
Quality 


APPENDIX F DEFINITIONS OF TERMS 


ASPSL The American 
Lighting, A.S.A. 23.1, 1948 


Standard Practice for School 


Coefficient of Utilization CU The proportion of lamp 

lumens which is delivered in any room, of specifie size 

and surface reflectances, from an installation of specific 
fixtures, to the working plane in that room See Ap 
pendix D.) 

Electrical 


oratory in New York City widely used for photometri 


Testing Laboratory ETL a commercial lab 


tests and reports Others may be available elsewhere 


Fixture Classification Direct, Semi Direct, General Diffug 


ing, Semi Indirect and Indirect, depending on propor 
tional light output in the upper and lower hemispheres. 


ix Ratio the ratio of lumens emitted in the 0°-40° zone 


to those in the 0°-90° zone, used in describing fixtures by 


width of “beam” in lower hemisphere. 


Appendix D.) 
Footeandl the unit o 1 of illumination one lumen 


light tlux ce red over one square foot of surface 


Footlambert the unit of brightness level, equivalent to 
one footeandle reflected from a diffuse surface having 
100°% reflectance 


Lumen unit of light flux emitted from a lamp, et as 
also used here, delivered in an angular zone or on a 
surface 


Maintenance Factor mean illumination level maintained 


in service in per cent of initial level, new and clean. 


Photometric Report a report on a photometric test, show 


ing the candlepower distribution at various angles (usu 


ally normal to, parallel to, and at 45° to the axis of the 


} 


lamp); also the lumens in 10° zones and for 0°-40° 


0°-90°, 90°-180° and 0°-180°, actual and in per cent of 
lamp lumens; also the maximum brightness of the fixture 
and lamp at various angles normal (crosswise) to and 
in the axis (lengthwise) of the lamps. In the above 
brightness data, 0 is horizontal, in the distribution 
curve 0° is directly down from the fixture. When any 
accumulated lumens for a large angular zone are needed 
and are not given, they are easily added in the table for 
iv} zones 


Room Reflectances the reflecting capacity of the wall and 


ceiling, usually expressed in fractional form. Thus a 


75 per cent ceiling and a 50 per cent wall is described in 

the Guide as 75/50 
Shielding Anglk the angle down from horizontal at which 
any part of the lamp is first visible. Usually noted as 
“erosswise” and “lengthwise.” 
Underwriters’ Labortories, Ine a laboratory inspection 
service assuring maximum safety and security of devices 
and parts, indicated by the UL label. Widely used by 


lighting equipment manufacturers 





Send: One copy (original 
Broadway, New York 23, N. Y 
One copy to L E 
of Standards, U 


One copy to author of paper. 





Conference Paper Discussors, Note 


Written discussion on any of the technical papers from the 
Conference should be submitted immediately for publication in [ILLUMINATING ENGINEERING 


to Miss Ruby Redford, Editor, ILLUMINATING ENGINEERING, 1860 


Barbrow, Co-Chairman, Papers Committee, at the National Bureau 
S. Department of Commerce, Washington 25, D. C 
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LIGHTING NEWS OF CURRENT INTEREST 


Winners Selected in Finals, My Most Interesting Job Contest 


EIGHT entrants in the M.M.I.J. Contest with L. E. Taylor, Chairman of the 

Lighting Service Forum, standing at left, are: seated, Merrill R. Humber, Benoit 

C. Doucet, Walter Toly who was proxy for Don E. Frank; standing, R. R. Duncan, 

Jr.. M. G. Zervigon, Nick Stuffer, Henry Koether, and L. E. Spears; not shown 
E. J. Whitlow 


JUDGES pondering their decisions in the close contest are 1. to r. around 
table: President E. M. Strong; Lester Graves, W. H. Little, 8. G. Hibben 
and C. L. Crouch 


TELECAST Lighting News of Current Interest 


The National Technical Conference 
ended too late to make the deadline for 
this issue but news too hot to hold is 
the long-awaited outeome of the Contest 
for “My Most Interesting Lighting Job.” 
rhis was held Tuesday afternoon, Sep 
tember 15, and featured nine Regional 


Winners of previous contests 


The race was so close that a tie was 
awarded to fourth place making five 
winners in this year’s competition De 

with pictures of the five winning 
installations will be a feature of the 
November issue of I.E.; the four run 


ners up will appear in December 


Winners were 


First Prize S100 
Merritt. R. Humper, Humber & 
Walker Co., San Franciseo, California 


“Lighting the Broadway Tunnel.” 


Mr. Humber’s entry won first place in 
the contest conducted by Northern Cali 
fornia Section, and again first place at 
the South Pacifie Coast Regional Confer 


CERTIFICATE for first place is presented 
to Merrill R. Humber by Professor Strong. 


ILLUMINATING ENGINEERING 


















To Be in November I. E. 








graphs of the major events, awar 





York meeting, will be fe 


itured in 






issue of I. E 













Report on the National Technical Conference 


The complete report on the National Technical Conference, with photo 
is, and 


the 


other highlights of the New 


Telecast Section of the November 















Second Prize 
NICK 


. Corp., Cleveland, 





$50.00 


STUFFER, 





Westinghouse Electrie 


Ohio. 





his entry covering an ingenious solu 





tion to a lighting problem in an execu 





tive’s office, represented the Great Lakes 





Region. Mr. Stuffer had previously won 
for the Cleveland Section of I.E.S. 


Third Prize $25.00 







Makio G 





ZERVIGON, Louis N. Goodman 





and Associates, New Orleans, La. 
The 


ext remely 





Southern 





Region’s entry was an 





interesting application of 







floodlighting for a modern building of 
cellular design 
Fourth Prize $15.00 A tie for this 





place went to: 





Wisconsin Electric 
Wis 


Koether 


KOrTHER, 
Power Co., Milwaukee, 
the Grand Mr. 
sented the Region 

L. E. Spears, Pennsylvania Power Co., 
New Castle, Pa 


Jewelry Store.” 


HENRY 





“Lighting 






Store.” 


Midwest 





repre 






“Lighting Perlman’s 





This entry was the East 





Central Region’s winner. 





Runners the National 





Contest 


up at 





were: 






Benoir C 
Montreal 
This job previously 
the Montreal 
Canadian Region 

E. J 
Dallas, 


Broadeasting 


Doucet, Curtis Lighting, 


“Re 





Ine., 


Chureh.” 


Ensebe 
took 


and 


Lighting St. 





first 





place for Section the 






MeC lure 





W HITIOW, Eleetrie Co., 





Texas. “Lighting a Television 
The entry 


Southwestern Re 






lower.” was 






first winner in 


Mr 
presented in his absence by M. J 


plac e 





gion’s contest Whitlow’s entry was 





Mye rs 






Don E. Electric & 
Manufacturing Co., Spokane, Wash. “Re 
Bank Lobby.” Mr. Frank’s 
entry, presented in his absence by Walter 
Toly, the 


Region 
R. R. Duncan, Jk 


FRANK, Columbia 






Lighting a 





represented Pacifie Northwest 






New Bedford 


(ras 









end Edison Light Co., New Bedford, 
Mass. “Harvard Trust Company Direc 
tor’s Room.” This job was winner for 
the New England Section and Northeast 
ern Region. 
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the 


Judges at National 


contest 


acknowledged leaders in_ illumination 


These were: Prof. E. M. Strong, Cornell 
. aue GE 
Technical Director of I.E.8.; 8. G 


University, Ithaca, Crouch, 
Hib 
Bloom 
Little, Electrical Test 


Ine.; 


ben, Westinghouse Electric Corp., 
field, N. J.; W. F 
Laboratories Lester H. Graves 


, Past-President of IL.E.S 


ing 
(retired 


Study Clubs Forming in 
Amarillo and Lubbock, Texas 


Organizational meetings are being held 
the 
Amarillo and in Lubbock, Texas, as re 
M. J. Myers, Re 


Vice President of Southwest 


for formation of study clubs in 


ported by incoming 
the 
LES 


gional 


ern Region. Enthusiastic members 


in the two cities have planned formal 


meetings for October and are already 


looking ahead to the formation of Chap 
ters. In 
T. J 
Southwestern 
bock Lee 

Supply and 
Public 


Amarillo the guiding spirits are 
Lynn and T. G. Hart, both 
Public 
Collins of 


Nol in 


Service are 


with 
Lub 
Electric 
Southwest 


the 


Service Co.; in 
General 
Swain of 
erm 


steering netiy 


ity. 


College Professors Attend 
Industry Seminar 


A week-long seminar at the Westing 


house Educational Center, Pittsburgh, 
Pa., climaxed an industrial experience 
program for college professors and in 
structors who have been working since 


early summer at the company’s plants 


Kighteen faculty men, participants in 


the company’s sixth annual Industrial 


Experience Program were joined by 18 


other professors from leading engineer 


The 


seminar, “Reeognizing our Respon 


coll ges 


ing for the 


of the 


seminar theme 


sibilities,” was highlighted by an inter 


change of problems common to both in 


and university In 


dustry 


addition, top 





TELECAST] 


were 
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officials of Westinghouse discussed train 


ing of engineers for industry and man 


agement development. Tours were also 


made of the East Pittsburgh and Sharon 
plants 
Under the Industrial Experience Pro 


gram, 18 professors and instructors from 
Massachusetts 
Nebraska 


the summer side by side 


colleges as far north as 


and as far west as have been 


working during 


with engineers and specialists of West 
inghouse in order to pass on first hand 
information about industry to their stu 


dents when they return to the campus 


this autumn 


1.E.S. Mid-South Chapter 
Publishes a “Newspaper” 


“The Mid South News” is the latest of 


the bulletins published by I.E.S. Sections 
and Chapters to keep their members in 
formed on local activities. News on the 


Chapter’s committee 


the 


information 


appointments, a 


message from incoming Chairman, 


membership and reminders 
on events planned for the Fall season are 
some of the news items in a 


recent issue 


Emblem Chosen for 
Light's Diamond Jubilee 


mittee 


Com 
the 
1954 celebration of the 75th anniversary 
the prac 
The face of the 


Light’: Diamond Jubilee 


has adopted an emblem for 


of Edison's invention of first 
tical ineandeseent lamp 
emblem shows Edison's first incandescent 
lamp buib held against the atomie sym 
bol. This representation symbolizes both 
past and future 


the 


practical applications of 


cleetricity, theme of the Jubilee 


col 

bration 
The 

Jubilee 


emblem the 


“Light 


reverse of the 


gives 


slogan, for Freedom 


Power for Progress,” epitomizing the 


of electricity today. The text, “Com 


Thomas A 


first 


role 


memorating Edison's inven 


tion of the incandescent 


practical 














Regional Conferences, 1954 


from a Roosevelt Hotel 


nduatry, j New Orleans 


de tivitic ) . 
a 0 t Rice Hotel 
Hlouston 


Denver April 


Museum of Art April 


San Francisco 


Rocky Mountain Electrical League 


Holds 50th Annual Convention 
Northwest Benjamin Franklin Hotel April 
Leaders | fields of the eleetrix Seattle 
industry i the jountai states ‘ at 
“gall a a ao ' King Edward Hotel April 
the Broadmoor Hotel, Colorado Springs = 
" Toronto 
Colo, Beptember 20-23 for the 50th 
Annual Convention of the Rocky Moun Great Lakes Sheraton-Cadillae Hotel 
Detroit 


May 
tain Electrical League 
More than 400 dealers, distributors Midwestern Jefferson Hotel June 17 
manufacturers, contractors, and utility St. Louis 


men from Colorado, W yvoming and New 











Mexico, and the southwest area of South 
Dakota attended the convention The 
mirrantec dy : (lesigned to illuminate beth School Lighting Guide From the ASA Newsletter 
national and local attainments, and ex : 
pectations for future Prepared by New Orleans Section The following excerpts are taken from 
In addition to presentations by four The Advisory Committee on School the sixth issue of the ASA Newsletter 
itionally known in their Lighting of the New Orleans Section, (September) distributed by the Ameri 
members commemorated a 1.E.S.. with 8. C. Berdon, Chairman, has can Standards Association. 
organized electrical prog prepared a General Guide for Better National Electrical Code (C1-1953) has 
School Lighting and has presented it to been approved in a new triennial revision. 
the Offiee of Planning and Construetion Adopted as an American Standard in 
soard. This 1919, the Code is the basie standard that 
Identification Emblem outline, made at the request of the School controls electric wiring in most of the 
For CBM Ballasts Board, covers four interdependent sec nation’s buildings. Municipalities use it 
tions: Guidanee in the Design of Light 


of the Orleans Parish School 


in legal enactments, and insurance com 
4 diamond shaped emblen re ing ing Svatems Selection of Luminaires = 
” ding = panies as advice to their insured. The 


“CRM Cer ‘ Ti.” has beer ind a Rating System; Maintenanee, and . 5 
, , : . lard’ » light Electrical Code Committee, sponsored by 
idopted \ ‘ ‘ Ballast Manu hdueation Standardization of ighting . ; 
' : ' : ‘ the National Fire Protection Assn., un 
facture ile v the llasta of the equipment and simplification of mainte 4 u 

‘ may | der the leadership of Merwin Brandon of 
member co ie e emblem will be , « considered along with the pri 


: Underwriters’ Laboratories, makes recom 
ind stamped » of adequate lighting for the 

mendations and interim revisions which 
are reviewed when the Code is revised 
every three years 

Revisions in four American Standards 
for transformers, regulators and reactors 
are the published result of eleven years 
of work by Committee C57. 

Three new projects were authorized by 
the Council meetings of the International 
Organization for Standardization in 
Geneva echnical Committee 78 will 
undertake standardization of arometrie 
hydroeerbons. Committee 79 will work 
on light metals and their alloys. Com 
mittee SO will work on safety colors 
Seeretariats of the committees will be 
furnished by 1.8.0. member bodies from 
United Kingdom, France and the Nether 
lands, respectively. 

Charles Le Maistre, a pioneer and vet 
eran of British and international stand 


arization, ha ied in England. He was 


MEXICO CHAPTER, I.E.8. held a dinner meeting July 30 at which the 35 mem 

bers and guests heard Sabino Escobedo Gameros, lighting engineer with General 

Electric Co., who spoke on “Visual Comfort in the Design of Interior Illumina 
tion.” The meeting was held at the Club Americano 


director o tritish Standards Institution 


1ae0. 104 a tary of the United Na 
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It's twenty-five to ten by the clock 
on the back wall there. Easy to read 
isn’t it? Yet it’s over 50 feet away. 
No glare or sharp contrasts to cut 
down your vision. 

LITECONTROL Fixture 5924 and 
smart planning lift this lighting in- 
stallation out of the ordinary. There 
is little exposed brightness because 
the fixtures are recessed, with Holo- 
phane 9015 Low Brightness Lenses. 

Crosswise layout of lamps increases 
apparent width of the bank. Contin- 





INSTALLATION ; Society for Savings, East Hartford, Connecticut 


Branch, East Hartford, Connecticut 





ELECTRICAL CONTRACTOR: Gunning Electric Co., Hartford, Conn 


FIXTURES: Litecontro! No. 5924 2 lomo slimline recessed troffers, 4° 
long, using No. 9015 Holoph 


Low Bright lens 





SPACING: 9°.0" on centers 
CEMING HEIGHT, 9-6 approximately 


INTENSITY: 50 Footcandies average in service, over work area 








uous lighting lines concentrate inten- 
sity over the work areas. Broken lines 
furnish all that’s needed over the light 
colored floors. 

The entire layout — lighting, paint- 
ing and simple arrangement of furni- 
ture — produces a clear, workable, 
comfortable room. 


Norte — LIrecontrou 
Fixture 5924 provides 
unusual efficiency, sim- 
ple installation and 
maintenance 

For more information 
on this and other Lite- 
CONTROL Fixtures write 
for catalog, today 


LITECONTROM cf42tar6cs 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 
OESIGNERS, ENGINEERS ANO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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LIGHT OUTPUT in PERCENT 


LINE POTENTIAL in VOLTS 


. 
“ 


from your rapid start lighting system 
with SOLA Constant Wattage Ballasts 


You design your rapid start lighting system to deliver 
a specific number of foot candles at a specific work- 
ing surface. Your customer buys your system on the 
basis of that expected performance . . . but what 
happens to light output when line voltage varies? 
With ordinary unregulated ballasts lumen output and 
efficiency will drop significantly with line voltage... 
with Sola Constant Wattage Ballasts lumen output 
will be maintained within +2.5% or less with line 
voltage variations as great as + 10%. 


In addition to maintained light output Sola Constant 
Wattage Ballasts for rapid start lamps offer many 


SOLA 


Fbucuscene 


BALLASTS 


additional advantages: long lamp life, cool opera- 
tion, self protection against damaging heat rise 
when lamps fail, absolute safety when relamping, 
unusually quiet operation, low purchase cost. 


You automatically guarantee all the light you pro- 
posed when your installation is ballasted with Sola 
Constant Wattage Ballasts. You guarantee your cus- 
tomer’s satisfaction through continuous, dependable 
performance. Write for full information, or request 
a Sola sales engineer to call and give you all the 
illuminating facts. 


WRITE FOR RAPID START BALLAST 
BULLETIN CFL-191 


Transformers fer: Constant Voltege © Fivorescent Lighting © Cold Cathode lighting © Mercury Vopor Lighting © Luminous Tube Signs 


SOLA ELECTRIC CO., 4633 W. léth Street, Chicage 50 Hiinois, Bishop 2-1414 + 


PHILADELPHIA: Commercio! Trust Bidg., Rittenhouse 6.49868 


' CLEVELAND 15; 1836 Euclid Ave., PRospect 1.6400 © KANSAS CITY 2, MO.; 406 W. 34th SI., 


OA 


NEW YORK 35: 103 E. 125th S!t.. TRofelgor 6.6464 
BOSTON: 272 Centre St.. Newton 58, Moss., Bigelow 4.3354 
Jefierson 4382 2 28©© = Representatives in Principol Cities 
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Continued from page RA 


tions Standards Coordinating Committe: 

predecessor of the I.8.0.), and general 
secretary of the International Electro 
technical Commission since its founding 
in 1904 until his death. 

National Standardization Conference 
is being held at the Waldorf-Astoria, 
New York, October 19 and 21 The 
Annual Award Luncheon is being held 
October 21 when the Howard Coonley 
Medal and the Standards Medal will be 
presented. 


Three-Day Conference 
Held at Nela Park Institute 


A three day conference for architects, 
designers, and engineers was held Sep 
tember 30- October 2 at the Nela Park 
Lighting Institute of the General Ele« 
tric Co. Topics discussed on the program 
included: 

Lighting Offers Architects Opportunities 
Development of the Seeing Environment 
Scientific Basis for Specifying Lighting 
What's Newest in Light Sources 

School Lighting Practice Lighting in Nine 

Foot Ceiling Rooms 
Office and Drafting Room Lighting 
Demonstration of Modern Residential Lighting 

Techniques 
What to Look for in Lamp Value 
Decorative Lighting for Interiors 
Industrial Lighting Demonstrations and Ex 

amples from the Field 
Color Techniques in Industry and Commerc< 
Lighting for Selling 
Bactericidal Lamp Applications and Hosxpita 

Lighting 
Modern Electrical Distribution Systems 

Group conferences were held on sp. 
cifie applications requested by those at 


tending 


Bibliography on Lighting 
Available from Headquarters Office 


A list of books, publications and peri 
odieals, compiled and kept up-to-date by 
the I.E.S. Committee on Lighting Edu 
eation, is available from the Technical 
Department at I.E.S. headquarters office 
Consisting of nine mimeographed sheets 
this bibliography on light and lighting 
covers publications which make a definits 
contribution to the field of illumination, 
grouped according to the subject matter 


which they represent 


RETIRING Officers and Committee Members of the Southern California Section 
at their September 2 meeting (above): F. J. Rohring; Oscar Meissner; Ben Hart 
mann; Roy Bevan (behind Mr. Hartmann); 8. H. Simonsen; D. W. Prideaux; C. E. 
Mauk; Roy E. Dahlin; Robert Jones; Harry Dobson; R. H. Kreyser; E. E. Cole 
man; Del Reynolds; Robert Hirte; Ted Shepherd and, seated, Regional V-P 
Leonard Hobbs. Below right, Past Chairman's Certificate is presented to Roy E. 
Dahlin, Outgoing Chairman of the Section, by Regional V-P Leonard Hobbs. 


These sections are I Lamps and 


Lighting, (: Architecture and Lighting, 
Physies of Light—Opties, (4) Color, 
Light, Eyesight and Health Related 

Psycho- Physiological References, (6) 

Trade Papers and Professional Journals 


in both English and foreign languages 





IT SEEMS TO ME 











Basic Quantities and Concepts 
In Illuminating Engineering 


to denote luminanee (photometric bright 


I should like te mke two comments on 
The C.LE. resolution of 1048 


the article, “KB: ‘ Quantities and Con 

cepts Used in Illuminating Engineering,” 

by D. M. Finch, which appeared in the recommended that the symbol 

July issue of ILLUMINATING ENGINEERS » longer used to denote quantity 

ING ‘ lig) product of a luminous flux 
I notice that the author is Chairman It shall henceforth be re 

of the I.E.S. Committee on Nomencla erved with the symbol B, to 

ture and it is therefore rather disturbing denote i luminanes photometric 

tu find that he has chosen the symbol / brightness 

for luminous emittance (lumens emitted In 1951 the C.1.E. detinition of lumi 

per unit area by a surface) although this nuance included only the symbol L, the B 

symbol has been adopted internationall) ving been dropped, along with the 


term, “photometri bright 








September 12-16, 1955 Statler Hotel. Cleveland 


September 16-21, 1956 Statler Hotel. Boston 


United States National Committee 


to these international deei 


1.E.S. National Technical Conferences ons and it in thesefece beth eusseiian 


read near the end of 


September 12-16, 1954 Chalfonte-Haddon Hall. Atlantic ¢ ; he article * ; ecommended that the 


Brightness,’ with 
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CRIME AFTER DARK, which touristy nm poor lit reets CITY ACTS with a new relighting program for its 100,000 citizens. 
1 the | et letter hit lhe ! ! aTOIL tive Mi ISsippt Power ind Light Company installed new lights on 
main streets alter planning program with the Citv Council 


JACKSON THROWS LIGHT ON 


} 
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DARK STREETS before relighting (above) were often hazardous SAFE STREETS alter relighting (below) sharply eut trafhe injuries, 
lor drivers and pedestrian Criminals molested the late stroller eliminated the traflie fatalities. and helped polis reduce crimes, 


damaged or entered parked cat ind broke store window Traffic moved faster and business was increased 




















= Ex 
.. 


m7 PN, 


PLEASED CITIZENS = Jackson like the increased safety provided INCREASED BUSINESS is enjoyed by retail merchants such as 
by the new street lighting. Pedestrians no longer fear criminal jeweller J. T. Stallings, who says, “Lighting increases sales, aids out 


attacks, and now feel safer walking or shopping at night window displays, and draws in new trade from beyond our city.’ 


CRIME AT NIGHT 


WINS AAA PEDESTRIAN SAFETY AWARD 


Jackson, Mississippi has proof of city streets has almost disappeared 
what good street lighting can do to since relighting. The visibility is 
improve a city. Crimes at night so fine, that our men can spot a 
have been virtually eliminated on fly moving three blocks awav!” 
the relighted streets. The new And Fire Chief L. F. MeDonald 
lighting has helped reduce traffi says that his equipment can now 
accidents so that not one fatality move faster and more safely to safe- 
or injury occurred on these streets guard life and property. The Mayor 


gs” *<s — rosperes ° 
in 1952. Busine has prospered of Jackson, Allen C. Thompson 
with merchants reporting increases 


wats 
| 





said, “Installation of new street 


up to 20% im sates. light - of the t important 

The relighting program for Jack 5 conthealier wetinedanantieser sdhigh lioness 
son was inspired by the desire to 
become the “safest city in the 


nation.” The American Automo- citizens and those from surround. 


bile Association awarded Jackson ing areas. [It has assisted the polic e PROPERTY IS SAFER since new street lights were 
a special citation for its record of and fire departments in their vital installed. Police and Fire Departments can get 
no pedestrian injuries or fatalities work and is making Jackson look to the scene faster and work more efficiently 
for cities in the 50.000-100,000 more progressive and more pros- 

population class in 1951. perous. The relighting program in MAYOR Thompson and Rex Brown, President of 


According to Chief of Police, Jackson is now continuing through Mississippi Power and Light Co., are proud of 
W D. Ravfield: “Crime on the the remainder of the city streets the AAA recognition of Jackson's trafhic safety. 


steps we have ever taken to make 
the city safe and pleasant for its 





How you can benefit by G-E Lighting Engineering 


Evervwhere in America, cities most complete line of equipment 
ind small are bene OMming saler, ay tilable (, I s | iwhting nei 


large ¢ 
ean provide the finest light 


more pleasant places in which to neers 
live. with the aid of G-E Lighting ing obtainable for every kind of 
Engineering. G.bos broad experi lighting problem. For new litera 
ence can he Ip your electric utility ture. write Section 452-134. Gen 
plan and promote better lighting eral Electric Co., Schenectady 5. 


in vour community too. With the New York 


Y 


T “CAR free, jour confite NCC ER tie ~ ellie 
- & 
GENERAL @@ ELECTRIC _— L 





AIR CONDITIONED: 


it’s cool inside 


PEERLITE with GRAT 
also available wit! 


more cooling 
less cleaning 


Wide open on top and bottom 
for brisk air-circulation 


Trademark 


Cool lamps last longer. 
Clean lamps stay brighter. 
Clean fixtures give more light! 


RESULT: greater efficiency 
less maintenance 
*u.S Cc P. P . 
ATA pate long-lasting beauty 


Write on your lette rhead today for Catalog 911-1. 


THE EDWIN F. GUTH COMPANY ST. LOUIS 3, MO. 
pay a Lightu.g Jrvace IQoz 
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(Continue ire maue 1A 


properties 
that the 


sideration? 


Is it too much to hope 


matter will have further con 


From quite a different point of view I 


should like to disagree with the author's 


treatment of what he ealls the “Lambert 


system” of luminance units. He writes 


“The footlambert is the unit of luminous 


emittance equal to one lumen per square 
foot” and adds “For sources that do nof 


have uniform photometric brightness in 


all directions but for which the actua 


photometric brightness is known in 


particular direction, the equivalent lumi 


nous emittance is determined for 


source having the same actual photo 


metric brightnes sand an assumed cosin« 
magnitude that 


distribution of such a 


the equivalent luminous emittance is 

times the actual photometric brightness.” 
Surely this is an unnecessarily compli 
looking at the matter. As 
“The 


a unit of brightness and, as such, 


cated way of 
I have 


unit is 


written elsewhere (in 1946 
be used to express any brightness 
whatsoever; the fact that it was derived 
from a consideration of the behavior of 


Thus 
a bright 


1. perfect diffuser is immaterial 


we may say that a surface has 
viewed i 


footlamberts when 


that 


ness of 2 
any direction if, in direction, its 


same as that of a per 


brightness is the 


fect diffuser emitting or reflecting 2 


lumens per square foot.” 


I do not think there is any justification 


for regarding the “Lambert units” as 


units of luminous emittance rather than 
as units of luminance. The conception of 
luminous emittance has never found any 
wide acceptance among photometric 
workers either in the United States or in 
that 


Great Britain and I am convinced 


the footlambert is generally (and right 
lv) regarded as an alternative to the 
Joun W. 1T 


Crescent, Teddina 


eandela per unit area 
Watsnu, 2, Cambridge 


ton, England 


No Odor to Tungsten 


Having just completed a preliminary 


report on “Corrosion in Abbatoirs” and 
with smells still in my system, I opened 
the August 


GIN EERING. 


issue of ILLUMINATING EN 


Mr. G. R. Moritz’ article on “Tungsten 
in the Lamp Industry” was a refreshing 
apt cartoons were 
chuckles.” I think 


Mr. Moritz deserves an “Oscar” for re 


change and the very 
good for numerous 
ducing the complex to its simplest com 
ponents F. R. 
Co. of Canada, Ltd., Toronto, Ont 


JEFFREY, Crouse Hinds 


*The cartoon drawings accompanying Mr 
Moritz’ article were the work of the artists on 
the etaff of the Engineer 


EDITOR 


Westinghouse 
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Collin H. H 
many vears with the 
Electric 
died 
World 


Kilburn, illuminating 


engineer for West 
ern Massachusetts 


Mass, 


{ OMpPaAns in 
Crreenfield, recently at the 


War II Mr. Kil 
Army, but 


age of | In 
burn served as a major in the 


his informal e of “Cap” stayed witl 
him to the tin f his sudden death, and 
which he was known to 


New England 


was the name 


his many I ad in the 


Section if ] 


Ludvig C. Larson, l’rofessor o 


trical Engineering at the Universit» 


Wisconsin and director of the Electrical 


Standards Laboratory died recently after 


u long illness at the age of i An active 


member of the Milwaukee Seetion of the 


Illuminating Engineering Society since 


he joined in 1947, 


Professor Larson was 


an authority in photometric and illumi 


nation testing and measurements 


Otto R. Wollentin, manager of equip 


ment design and development at the 


Lamp Division in Bloom 


August 19 at the 


Westinghouse 
field, died 
he had 


years 


where 


plant 


been employed for nearly i 
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Vision Through the Atmosphere by 
W. E. Middleton, 


1952 by University of 


Knowles published 


Toronto Press, 


Toronto, Canada, 264 6% x 10 inch 


pages, 111 illustrations, 26 tables price 


$8.50. This volume replaces the author’s 


1935 and 1941 Visibility in Meteorology 
Middleton “In the 


which has elapsed since ‘ the 


To quote Dr. 
dec ade 


problem of seeing through the atmos 


phere has been given intensive and very 


costly consideration in several quarters 


TELECAST 


Lighting News of Current Interest 


purticulariy in the United States and in 


(rreat Britain The subject has en 


tirely changed its aspeet in the last ten 


For these reasons this book has 


been written from an entirely new stand 
emphasizing the physical and psy 


There 


point, 


problem 


chological bases of the 


ure no purely climatological or synoptic 


chapters, such as the last two in the for 
mer book os 


Topies treated  imelude elementary 


photometric theory, extinetion of light in 


the atmosphere, alteration of contrast 


by the atmosphe re, relevant properties of 


the eve, visual range of objects in nat 


ural light, visual range of light sources 


ind of objects illuminated by artificial 


light, colors of distant objects and the 


visual range of colored objects, instru 


ments for measuring visual range and 


related quantities, estimates of visual 


range, threshold of contrast, threshold of 


illuminance in 


The book 


meteorological practice 


terminates with an excellent 


bibliography of about 420 entries 


Written by an authority in the 
Th ough 


value to engineers deal 


optics 


of meteorology Vision ifmos 


phere will be of 


ing with signal lighting, aviation light 


ng, Vehicle headlights of all types, out 


door advertising and highway lighting 


nder adverse weather conditions 
Interflectance in Two Dimensions, }!)y 
Melehor Anatole 


tin 0 bound 


Centeno V. and Zagus 


pages, paper Printed in 
English 
Facultad 


Naturales, Caracas 


Spanish and Universidad Cen 
de Ciencias 


Veme 


tral de Venezuela, 


Matematiceas y 
PACT la 


The authors have presented an analyti 


al method of determining the illumina 


‘ 


on in a eviinder of regular cross section 


ith a point by point method which in 


ludes interflectances lo do this 


they 


mve taken the basie formulae for illumi 


ition and applied them to the special 


in whieh thev were interested 


Thus, the method they have developed 


ean be used to determine the illumination 


a tunnel, on rondway, in a hallway, 


or on any other long narrow area. It is 


well adapted for solving problema 


also 
solved readily using exist 
which the 


that cannot in 
ing methods such as those in 
brightness of « large area source is non 
uniform or located at an angle between 
the walls and the ceiling 
Since the illumination obtained is the 


Hlumination at a point, several caleula 
in order to obtain the 
Thus, the 
similar to the common 
that 


comprehe nded, 


tions are 


necessary 
illumination level 


would be 


iverage 
method 
inter 


point by point method except 


fleetions ure iim 


Continued on page 27A) 
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At each modular interval of Sigma-Plex either 
an acoustical baffle or a movable partition may 
be set in plac e Sprinklers or supplementary air 
diffusers may be mounted at the intersections 
of baflles. Names of reputable manufacturers 
of movable partitions, Ligh velocity venturas 
and sprinklers for integration with Sigma-Plex 
will be furnished by Wakefield. 
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for combining 


e lighting 

® acoustics 

e air diffusion 
e sprinklers 

e movable 


hati. Sigma-Plex 








partitions 


The architect’s plea for functional compatibility of 
diverse components is answered once and for all by 
Sigma-Plex, For now the architect may design 
office areas of any size or shape knowing he has 
available to him, as standard products, a number of 
the most important interior elements, all ready for 
integration into a harmonious whole. 
Job-engineered to the modular requirements of the 
building, Sigma-Plex as supplied by Wakefield 
consists of: 


{ Ladder-Type System of lamp holders together 
with lighting and wiring channels to be mounted 
directly on the structural ceiling. From these chan- 
nels, receiving channels are suspended to support 
the light diffusers and to receive either acoustical 


Sigma-Plex is one of a series of 


Wakefield Geometrics. 


Umega-Ple 


baflles or movable partitions. 

Rigid-Arch Plastic* Diffusers framed in ex- 
truded aluminum. These diffusers have a non- 
specular matt finish, and are arched from edge to 
edge for extra rigidity. A special Touch-Latch 
permits lowering and re-closing the panels from the 
floor by means of a touch rod. 

Plexiglas 

teoustical Baffles of perforated metal filled with 
a fiber glass core. These baflles are interchangeable 
with movable partitions at any modular interval. 
Sprinklers or supplementary air diffusers may be 
mounted as desired at baflle intersections. Parti- 
tions, sprinklers and venturas are not supplied by 


Waké¢field: see note on left page, 


The others: 


Heta-Plex 





= 


Theta-Plex 
a a 














Designed on a four-foot module 
Theta-Plex permits coordination of 
Rigid-Arch plastic diffusers, acousti 
cal baffles, supplementary ceiling 
areas of acoustical tile, sprinklers and 
supplementary air diffusers. At each 
four-foot interval an acoustical baflle 
may be set in place; or four-foot 
panels may be joined together in va 


ried combinations 


An eight page, three color folder. 
with illustrations, technical drau 
ings and descriptive tert, has been 
prepared for each of the Wakefield 
Geometrics ( Optes u ll he sent 
you if vou will wrile The F. W 
Wakefield Brass Company, Ver- 
milion, Ohio. In Canada, Wake- 
field Lighting Ltd., London, Ont. 
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Omega-plex is a complete unit with 
Rigid-Arch Ditfuser, 
surface mounting with no structural 
ceiling changes required. [It comes in 
four sizes: x 4, 2’ x 4,2’ x2 
I’ x 4’. Ballasts and lamp holders are 
contained in) an indiviaual metal 
housing. Omega-Plex may be used in 
dividually or combined in a variety 


of designs. Available with louvers 


WAKEFIELD GEOMETRI 


Integrated modular components for functional ceilings 











Beta-Plex is a complete unit) with 
ready for on Rigid-Arch Ditfuser, ready for recess 
mounting in a suspended ceiling. It 

ov 


comes in 4 sizes: 4° x 4,2’ x 4,2’ x2 
and 1’ x 4". Ballasts and lamp holders 


2’ and 


are contained in an individual metal 
housing. Employing various Beta- 
Plex sizes, singly or in continuous pat- 


terns, the architect can create numer- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ous designs. Available with louvers 
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are KOPP’s “meat”! 


Through extensive experience in the design and manu- 


facture of technical glass products, and the close in- 
tegration of engineering and manufacturing facilities, 
Kopp meets the most exacting specifications for glass 
products. 

Working to a given set of conditions, every step from 
the design of the part to the checking of the samples is 
carried out in our own laboratories and shops. Glass for 

Two views of Kopp's “hand” shop, pressing production runs is melted in individual muffled pots and 

(ebove) end blowing (below). worked by skilled hand workers. Careful checking during 
manufacture and before shipping insures strict adherence 
to specthcations. 

Only in this way can engineered products such as we 


make be produced on an economically sound basis. 


KOPP GiASS, Inc. 


SWISSVALE, PA. 
EE ee Be 
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A. Homer Manwaring 


President 
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Duncan M. Jones R. F.. Hartenstein M. N. Waterman K. M. Reid 


Viee President Vice President General Secretary lreasurer 


E. M. Strong 8. G. Hibben G. W. Beals J. 8. Schuchert C. C. Shotwell W. A. Stannard 


Past President Past President Director Director Director Direetor 
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8. L. Burnham R. W. Racine 
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\r ' ‘| ter | + olun | etior Carolinas Sec 
Ch pter Section 


M. J. Vitartas M. H. Keiffer 
Eastern New York Eastern Pennsylvania 


Section 


J. R. Chambers M. A. Mortensen, Jr E. R. Cole E. J. Pardun 
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“a 
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Chapter Section Chapter 


te 4 
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Mexico Chapter 
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Chapter Chairmen 


1953-1954 


Howard W. Grosh R. E. Briggs 


Milwaukee Seetion Mississippi Chapter 


i 


R. K. Owen Rex Moore, Jr. H. A. Klopot H. T. Bailey, Jr. E. M. Fahey PF. M. Falge 
Montreal Section Mother Lod: New England New Orleans ew York Section Northern California 


Chapter Section Section Section 


R. M. Taylor W. V. Misrach J.C. Pennafeather Frank M. Reis R. M. Hoot Harold D. Siler 
Northwestern Ohio Ohio Valley Section Oklahoma Chapter Orepon Section Philadelphia Seetion Pittsburgh Section 


Chapter 


Raymond E. Adam Oscar Dorval Floyd H. Owen A. F. Weers George F. Herold C. M. Thompson 
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J.L. Simpson, Jr J.D. Harrison 


Tennessee \ Toronto Seetion 


hm ‘ 
oe or 


Dale Brown 


Utah Chapter 


E. Johnson 


' | 


F. Fletcher 
er Island 


Chapter 


R. C. Lyon 
Western Michigan 
Chapter 


John F. Buckley 
Western New York 


Section 


E. J. Copland 


Winnipeg Chapter 








Photographs of the chairmen of 
the New Mexico Chapter, the 
Ottawa Chapter and the Twin 
Ports Chapter were not available 
in time for publication in this 
issue 
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|. E. S. National and 
Local Officers—1953-1954 


Officers and Council 
1953-1954 


President A iH MANWARING Philadel 
i a Elect al & Mfg. ¢ 1228 N lst St 
Vhiladelphia, Pa 
¢ President DUNCAN M. JONES, Curtis 
whtin « of Canada Ltd 991 St An 

St Montreal, Que 

Vice President——-R. 1} HARTENSTEIN, Ohi 
Pr.disen Co Akror Ohio 

Past President Ss GO HIBBEN Westing 
house Electric Corp Bloomfield, N. J 

Past President I STRONG Co 
University, Ithac« 

WATERMAN 
Bloomfield 


tieneral 


General Fle 


M REID 
Ohio 


Directors 
a BEALS, The M 
J SCHUCTIERT 
a 
SHOTWELI 
adely Va 
rANNARD 
Jacksor Mict 
WHITEHEAD, JR rite 
ou Me 
INKLER Westing! 


Regional Vice-Presidents 
Canadian Re n M. B. HASTINGS, Pow 
erlite DD es t erento. Ont 
Raat Central ; or LARENCH J 
BERRY, Consol i tr Light & 
Power ¢ ; 
Great Lakes 
Rochester 
N. ¥ 
Inter Mount tego B 
’ r, Ce 


rWIcHeLI 


Rochester 


BUCK 1! 
General | ve ] 

Midwestern Regio Rn. PEDERSON, ! 

Chicago, I 

Northeastern Region GEORGE J. TAYLOR 
Day Brite Lighting In New York, N. ¥ 

Pacific Northweat Region WALTER J 
LIND, Canadian General Electric ¢ Ltd 
Vancouver, B. ¢ 

Southern Regwn GLENN PARK, Gen 
eral Electric Co., Charlotte, N. ¢ 

South Pacifie Coast Region I A. HOBBS 
Smoot-Holman Co., Inglewood, Calif 

Southweatern Region MARTIN J. MYERS 
JR Public Service Co. of Oklahoma, Tulsa 
Okla 


nois Bel 


Section and Chapter Officers 
1953-1954 


Alabama Chapter — Southern Region 

Chairman J. R. FULLER 
Avenue South, Birminghar Ala 

Secretary 8. A. JOUNSON, Alabama lower 
Co 2100 Ist Avenue N 
Ala 


2409 Arlington 
Birminghan 


Alamo Chapter — Southwestern Region 

Chairman G. FE. BROWN, General FElectri 
Co 1014 Transit Tower, San Antonio 
Texas 

Necretary dD. Vv 
Electric Co.. 1001 Navarro St 


HILEMAN, Martin Wright 
San Antonio, 


Texas 


Arizona Chapter — Inter-Mountain Region 


Chairman s. 1 BURNHAM, General Ele 
tric Co, Phoenix, Ariz 


Secretary To be announced 


National and Local Officers for Year 1953-1954 


British Columbia Section — 

Pacific Northwest Region 

Chairman K W RACINE 
St.. Van iver, B. ¢ 

Secretary L. S. SMITH, Amalgamated Ele 
tri Corp. Ltd 31 W 2nd Ave Van 
ouver, B. C 


Dunsmuir 


Capital Section — East Central Region 

Chairman — R. ENGLE, JR., 7204 Harw 
Rd., Washington, D. ¢ 

BENJAMIN GOODMAN 2 

Rosemont Ave. N. W Washington, D. ¢ 


Secretary 


Carolinas Section — Southern Region 
Chairman G. 1 WILKINSON P 
1339, Charlotte, N. C 
BENJAMIN C 
Plaza Court, Charlotte, N. 


SWAIN 


Necretary 


Central Illinois Chapter — 
Midwestern Region 


Chairman Rk. M 
Enginerring Consultant 1101 Main St 


CONRAD ik Beling 
Peoria, Li 

JAMES W BROWN Central 

nois Light Co 16 lefferson Ave 


Peoria, Il 


Central New York Section — 

Great Lakes Region 

Chairman Db I KILLIGREW rning 
Glass Works, Corning, N. Y 

Secretary WILLIAM MoNULTY JR 
Graybar Electric Co. Ine 127 Northwest 
Syracuse, N. ¥ 


Chicago Section — Midwestern Region 
CHAMBERS ten 


Chairman R 
Electric Mf Co Des Plaines, Ill 
DIEFENTHALER, 251 Seo 


La Salle St., Chicago, Ill 


' 
Necretary R. J 


Cleveland Section — Great Lakes Region 


MORTENSON, JR., Gen 
Cleveland 


Chairman M. A 
eral lectric Co. Nela Park 
Ohio 

Secretary Fr. I DETWILER 


The Cleve 
Illuminating Co 75 


land Electric Public 


Square, Cleveland, Ohio 


Connecticut Section — Northeastern Region 
Chairman k R. COLE, Hartford Electri 
Light Co., 266 Pearl St., Hartford, Conn 
Secretary I A. SENOFONTE, The Ameri 
ean Electric Supply Co., 175 Ann St., Hart 


ford, Conr 


Cornhusker Chapter — Midwestern Region 

Chairman k J PARDUN lowa Public 
Service Co 502 6th St P. O. Box 778 
Sioux City lowa 

Secretary H. J. PALMER, JR., 305 36th 


St.. Sioux City, lowa 
Eastern New York Chapter — 


Northeastern Region 


VITARTAS, Westinghouse 
Albany 


Chairman M. J 
Electric Corp 19 Railroad Ave 
N. ¥ 

Secretary dD. E 
tric Co., 8 Elk St 


VOORHIES, General Ele« 
Albany, N. Y 


Eastern Pennsylvania Section — 
East Central Region 


KEIFFER, Electrical En 
onstruction, Manheim, Pa 
GOCHENAUR, R. D. #3 


Chairman M. ul 
gineering & ¢ 
Necretary r.M 
Letit Pa 
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wf mchitect lature, 


DIRECTOR 


AMERICA’S FINEST FLUORESCENT FIXTURES by 


Smithenaft 


LIGHTING DIVISION 


CHELSEA S50. MASSACHUSETTS 
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Florida Chapter — Southern Region 


Chairman A.D VALLACH 


Florida Power 
Corp., 16th St. & First Ave. N., St 


Peters 
burg, Fla 

Secretary Fi 
Supplies Ine 
burg, Fla 


Georgia Section — Southern Region 
SWEATTE, Georgia 
1719. Atlanta, Gs 
FINK, JK 


st OU 


Chairman JF 
fo Pr. O. Rox 

Secretary \\ ‘ 

Ir 70 


rescent Spring 


Hamilton Ontario Chapter — 
Canadian Region 


snadian Ger 


Hamil 


Chairman J 
Fleetri ) ‘ ~ 

ton Ont 
Secretary \N > 7 Richmond Road 


Kurlingtor thy 


Heart of America Section — 
Midwestern Region 


Chairman 1 G MenbONALD. Graybar Ele 


1644 Baltimore, Kansas City 


trie Csr if 

Mo 
Secretary t R. MARVIN 

ts 4b pet Awe \ Kansas City Mo 


General Electrix 


Indiana Chapter — Midwestern Region 

Chairman Db. T. FORTNER, Public Service 
Co. of Indiana In 400 Main St. N Ko 
komme Ind 


Secretary K wk 
Co 111 ( ower, Indianapolis, Ind 


tt, General Electric 


Inland Empire Chapter 
Pacific Northwest Region 
Okhairman Dn. ¢ VMOZES. 704 W 
Spokane, Wast 

ROMANS, N 4017 
Wash 


Secretary G. } 


srt Spokane 


lowa Section — Midwestern Region 


R. WEIBEL 
Bank 


General 


Bldg 


Chairman HAROLD 
Flectr * O01 Davenport 
lowe 


MELVIN 


Daver port 
BSeerctary 
I ed | 


ix Cedar 


if GALBRAITH Ap 


ighting Bervice 111 Second St 


Rapida owa 


Maritime Chapter — Canadian Region 

Chairman W M. BRENAN, H. 8. Brenan 
neess St ‘t. John, N. B 

W. RICH 

Ltd 101 


Canadian General 


Crermain St St 


Maryland Section — East Central Region 
MORGAN 


Washington St 


Chairman I W Potoma Edi 


Sveten ‘5 - Hagers 


gon 
town, Md 
Secretary RnR. WHITE Consolidated 
Gas Electr Light & Power Co. of Balti 
Baltimore, Md 


more, 1012 Lexington Bild 


Mexico Chapter 
MANUEL SAENZ DE CAMARA 
Iliuminacion VPlaneada 8S. de R, I » de 
Febrero 46, Mexico, D. F 

JESUS GARDUNO 


Electricas, Rodriques 


Chairman 


ANAYA 
Saro 


Secretary 
Construcciones 
#410, Zona 12, Mexico, D. } 


Michigan Section — Great Lakes Region 


Chairman J I PARKS, 1160 Seward St 
Detroit, Mict 
Secretary Pr. I SELI 


1011 First St., Detroit, Mic 


Detroit Edison Co 


Mid-South Chapter — Southern Region 


Chairman PF. M. NIELI PrP. O. Box 
Memphis, Tenn 
Secretary J Fr 

Thorpe, 429 Falls Bidg 


FLETCHER, Flinn “a 
Memphis, Tenn 
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Milwaukee Section — Midwestern Region 
irman i W Westinghouse 


Milwau 


GROSH 


as N jroad way 


Lisch Elec 
Milwaukee, Wis 


WILLIAM LISCH 


1125 N rd St 


Mississippi Chapter — Southern Region 
BRIGGS, 100 F 

on, Miss 

LARKY HICKMAN 
Barnett Madden Bidg 


R. |} Pearl 
General 
Jack 


Montreal Section — Canadian Region 
RK . OWEN, Canadian West 
L.td 4102 St. Catherine St 


Que 
kK. H. SMITH, T. H,. Smith & 


intes, 107 Murray St Montreal, Que 


Mother Lode Chapter — 

South Pacific Coast Region 

REX MOOR! IK 1517 19th 
St Sacrament Ca 
-JOSEPH K. CANNON, Pacific 


Co., 1100 K St., Sacramento 


Chairman 
f 
i 


Necretary 


New England Section—Northeastern Region 


rman iH. A. KLOPOT 116 Newbury 
7 Koston, Ma 
Secretary W K LEWELLYS 145 


Ka Bedford, Mass 


Davis 


New Mexico Chapter — 
Inter-Mountain Region 


Chairman I ‘ nour 


Sect ry ro ounced 


New Orleans Section — Southern Region 


Chairman iH. T BAILEY, JR., 210 Nor 
and Ave New Orleans, La 

GENSBURGER, New Or 

Ine 117 Baronne St, 


(irle 


New York Section — Northeastern Region 


rman } M. FAHEY Public 
& Gas Co., 80 Park Place 


Service 
Newark, 


General Elec 


York 


R. ANDERSON 


0 Lexington Ave New 


Northern California Section — 
South Pacific Coast Region 
Chairman I M. FAIAiT 
Co 199 GORth Ave Oakland, Calif 
WRIGHT, 225 Kearny 8St., 


Calif 


General Electric 
Secretary Hk. A 


San Francisco 


Northwestern Ohio Chapter — 

Great Lakes Region 

Chairman R TAYLOR, Toledo Edison 
Co., Kdiso tidge.. Tolede, Ohio 

LORES JACOBI 1003 

Ohio 


Secretary I Pros 


pect Ave., Toledo 
Ohio Valley Section — Great Lakes Region 


Chairman W. V. MISRACH 
trie Supply Co 27 W. 4th St 


Richards Elec 
incinnati 
Ohio 

Cincinnati 
Trust 


MoGINNIS 


Secretary I J 
Etectrical 
Bidg Cin 


Association Union 


nnati, Ohio 


Oklahoma Chapter — Southwestern Region 


PENNAFEATHER c/o 
bidg Tulsa 


Chairman J Cc 
Leon B 
(ikla 

Secretary D> HH. WATT, Watt Plumbing 
Air-conditioning & lectrie Co 28 | 5th 

Okla 


Senter Philtower 


St., Tulsa 


Oregon Section — Pacific Northwest Region 

Chairman b M REIS Pacific Power & 
Light Co 92 8S. W. 6th Ave., Portland 
dire 

Necretary Dd. Dd 
Portland, Ore 


MOORE, 4408 8. E. 113th 


Lighting News of Current Interest 


Ottawa Chapter — Canadian Region 
Chairman W. E. RENY 
Co. Ltd 141 Catherine St 
L. C. DUPUIS 
239 Argyle Ave 


Northern Electri 
(Ottawa, Ont 
Canadian West 

(Ottawa, 


Secretary 
inghouse Co. Ltd 
Ont 


Philadelphia Section — East Central Region 
HOOT, Philadelphia Elec 
Chestnut St., Philadelphia, 


Chairman R. M 
trie Co 1000 
Pa 

Secretary F. R 
tr Corp 1001 


Pa 


Westinghouse Elec 
Philadelphia, 


ADAIR 


Walnut St 


Pittsburgh Section — East Central Region 
Chairman H. D. SILER, Pittsburgh Refle 
tor Co., 403 Oliver Bidg., Pittsburgh, Pa 
MAHON, Light 

Pittsburgh, Pa 


Secretary F. B Duquesne 


Co., 435 Sixth Ave., 


Puget Sound Section — 

Pacific Northwest Region 

Chairman R. E. ADAM, 2430 9th Ave. W., 
Seattle, Wash 

Secretary D. A. PEARSON 

Hoge 


General Elee 
trie Company 202 Bidg., Seattle, 


Wash 


Quebec Chapter — Canadian Region 
DORVAL 


Canada 
HOPKINSON Tri 
Quebex 


Chairman—OSCAR 1012 Gauthier 
St Sillery, P. Q 
GEORGES 
Industrial Centre No. 5 


Necretary 
be Ine 


Que 


Rochester Section — Great Lakes Region 

Chairman F. H. OWEN, Rochester Gas & 
Electric Corp., 89 East Avenue, Rochester 
N.Y 

Secretary —A. R. PRINCIPE, 223 
St., Rochester, N. Y 


Linden 


Rocky Mountain Section — 
Inter-Mountain Region 


WEERS, Weers 
1150 Jackson St 


Electrical 
Denver 


Chairman A. F 
Planning Service 
Colo 

Secretary Cc oO WOODWORTH Public 
Service Co. of Colorado, 900 15th St Den 


ver, Colo 


St. Louis Section — Midwestern Region 


HEROLD, Harry F. Wilson 
4908 Delmar, St 


Chairman—G,. F 
Consulting Engineer 
Louis, Mo 


Necretary 
cust St., St 


BROOKS CHASSAING, 911 Le 
Louis, Mo 


San Diego Chapter — 
South Pacific Coast Region 


THOMPSON, San Diego 
1831, San 


Chairman ( M 
Gas & Electric. Co., P. O. Box 

Calif 

Secretary ( J. BUNCE 
Appliances, Flectrical Contractors 
861 Sixth Ave., San Diego, Calif 


Diego 
Bureau of Home 


Division, 


San Jacinto Section — Southwestern Region 


REED 
1602 W 


Day- Brite Light 
Main Houston 


Chairman N. O 
ing Fixtures 
Texas 

Secretary - G A 
Brothers, 866 M & M Bldg 


PEABODY Peabody 


Houston, Texas 


San Jose Chapter — 

South Pacific Coast Region 

Chairman Ww E NORDBY, 85 

Santa Clara, Calif 

-~HARRY OWEN, 133 Locust St 
Calif 


Lincoln 
Drive 

Secretary 
San Jose 


Southeast Florida Chapter — 

Southern Region 

Chairman O'DONOVAN, O' Donovan 
Electric Co., 21: W. 8th Avenue, Miami, 
Fla 

Secretary R BRADLEY 
& Light Co., E. 2nd 
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a creaT NEW 
LIGHTING DEVELOPMENT 


ty Callin 


4 DIFFERENT DISTRIBUTIONS 
IN ONE GREAT SERIES 


A “CUSTOM MADE” 
LIGHTING RESULT FROM 


REGULAR STOCK UNITS a 


UPLICHT 
DOWNLICHT 

















SoBe HEAVY DUTY "IN" SERIES INDUSTRIALS FEATURE: 


@ 86.5 efficiency louvered This extra heavy duty Industrial Unit allows you to offer 
@ 90% efficiency unshielded your customers lighting that is virtually “custom made” 
@ 35% cross shielding to their individual requirements. The combination of 4 
© No dark ts different distributions available in this one unit at no 
oa ye extra cost, plus advanced Eastern Engineering and 
@ Simple low cost maintenance Features make the IN Series the first real outstanding 
@ Dust free design development in industrial lighting fixtures in years. 
eo 


Available in 3 louver cutoff IN Series units are normally shipped with 40 up — 60 
35° X 25° 35° X45° 45° X 45° down distribution — other distributions should be spec- 
ified when ordering. 
SEND FOR COMPLETE CATALOG 


EASTERN FIXTURE CO. 


170 VERNON STREET, BOSTON 20, MASSACHUSETTS 
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are all you need to install 
ortho ae ir | 


the new Gibson tn WF 08 Att 
after mounting Uni-Race’ 


en THERE IS NOTHING LIKE IT... 


So revolutionary in design is the new Gibson ORTHO-77 
it is the talk of lighting men everywhere. A special unique 
raceway (UNI-RACE) provides POSITIVE ALIGNMENT, 
AUTOMATIC SPACING, FIXED POWER SOURCE, 
STEP 1:Mount UNLRACHI and a RIGID CHANNEL ANCHOR for all ORTHO-77 
d, oper models. Light in weight, it is readily accessible and easily 
mounted. A special receptacle permits wire-in in a magter of 
minutes without tools. Lighting levels can be raised from two 
to four lite on the same UNI-RACE, or fixtures mounted on 
a continuous UNI-RACE at spaced intervals can quickly 
"= be made continuous later. The fixture is never defaced... 
STEP SRNR te rind only the UNI-RACE, a low cost easily replaceable part 
ts on UNLRACI spaced The ORTHO.77 is a completely INTEGRATED UNIT built 
tomatic positioning around V-TYPE GIRDER CONSTRUCTION to assure 
rigidity and permanence of shape. These are just a few of the 








i ghtweignht, ft 


oe 


many features of this phenomenai new concept of design outlined 
in Bulletin ORT-1O1L. By all means write for it today. 


1919 PIEDMONT CIRCLE, N. E . ATLANTA, GEORGIA 


STEP 3%: PLUG-IN socket makes contact with 
receptacle in Uni-Race when fixture is closed 
Fixture is complete ly dead when open 
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Light Bulbs and Fluorescent Tubes 
for the Home is a 12-page bulletin with 
the sub-title “A Reference Guide for 
Four pages give 


details of various types of incandescent 


Selection and Use.” 


ind fluorescen! sources and the applica 


tions for which they are suitable. A com 
panion piece, “Suggestions for Teaching 


High Home 


gives subjects, 


Home Lighting in School 


Classes,” lesson 


making 
activities and teacher references for such 


a course. These two lighting information 


publications are available from Home 


Lighting Section, Westinghouse Lamp 


Division, Bloomfield, N. J. 





ABOUT PEOPLE 











retired from the 


John E. Bock has 
General Electric Co, after more than 43 


sock 


laboratory in 


years’ service, Mr. entered the 


company’s illuminating 
1911 and was later put in charge of the 
photometric testing group in the Light 
ing and Reetifier Department at Lynn, 
Mass., 1948 he 
supervisor of photometric testing. Mr 
Bock is a Fellow of the LE.S. 

The appointment of J. Stuart Frank 
Electric 


where in was named 


of General 
Rectifier 


Laboratory, 


lin as supervisor 


Lighting and Depart 


Photometric 


Co.'s 
ment Lynn, 
Mass., has been announced by the de 
partment. 

The American Society of Civil Engi 
neers announces the election of Daniel 
V. Terrell, of 


ident. He is 


Lexington, Ky., as Pres 
Dean of the College of 
Kentucky. 


Walter 


Franciseo, will be in 


Engineering, University of 
Dean Terrell, who will succeed 
L. Huber 


stalled October 21 at the Society's ar 


New York City. He 


of San 


nual meeting in 


vill serve one year. 


With an expansion of the Westi: 


uuse Lamp Division’s sales organiza 


n, four new aides have een added 

aff of Russell E. Ebersole, gen 
Charies E. Erb has 
een named to the newly created post 
Robert J 


manager of 


ral sales manager 
of merchandising manager; 
Sampson has been made 
Robert H. Voorhis will 


iles train ng; 


be manager of an expanded ma ‘ 
planning lepartment 


g dey ind Willard L 
Adamus staff assistant to Mr. Voorhis 


Donald L. Millham, General Electr 
vice president and general manager 


Lamp Division in Cleveland, is or 


of velve business leaders named 
Secretary of Defense Charles E. W 
special committee to review finan 
elal proce lures in the Defense Depart 
T he 


ment. committee, 


TELECAST 


Advisory Committee on Fiscal Organi 


will seek to 
effective, 


modern 


zation and Procedures, 


work out more simplified, 


standardized and systems of 


expense control and accountability 


within the government department. 
rhe group will meet periodically to re 
view staff studies and make recommen 


dations, 


The appointment of Ralph C. Nelson 
to the position of Purchasing Agent for 
Benjamin Electric Mfg. Co., 
Ill., has 


succeeds the 


Des Plaines, 
announced. Mr. Nelson 
late L. W. Kester, and 


assistant 


be n 


was formerly purchasing 


igent. 


F. T. Bowditch has 


Director of 


been appointed 
Research of the 
National Carbon Research Laboratories, 
Cleveland. Mr. 


sociated 


Associate 


Bowditch has been as 
1920 


studies 


with the company since 


ind has carried out extensive 


of the carbon are 


A. A. Hoehling has been named pub 
National 


Distributors, 


manager of the 
Electrical 
with headquarters at 290 Madison Ave 
New York City. 


lie relations 


Association of 


Leo Dolkart has joined Commercial 
Light Co., of 


. Chicago, as Electrical 


Engineer, with headquarters at the 
company’s offices at 841 W. Washington 


Blvd. 


A. I. Benedict, of the Southern Cali 
Section of LE.S., has 
fully undergone surgery for a detached 
retina of his left eye. Mr 
friends will be 


that “Benny” 


fornia success 
Benedict's 


many pleased to hear 


will retain full vision. 


Nate Klein and 


Klein 


John Clugston, of 
Associates, Ine., will handle the 
Abolite line of lamp reflectors in the 
announced, 


Assoc)! ites, Mr 


Chieago area, it has been 


Before forming Klein 


Klein was general manager of All 
right Eleetrical Products Co. Mr. 
rrmerly with 


Clugston was fe associated 


Solar Light & Mfg. Co, 


Frank L. Synder, 
Kleetrie 


vice president of 
the Westinghouse Corp., has 
management of the firm’s 


Division at Sharon, Pa. 


reassumed 


ransformer 


Cc. T. Hatcher, 
(o. New York has 


onsolidated Edison 


been appointed 
general chairman of the 1954 Winter 
Meeting Committee of the 
Institute of Electrical Engi 
r Hotel, 


} 
(ieneral 


\merican 


York, January 


W. A. Wallace, f 


Engineer ng Corp., has 


rmerly with Loftus 
joined the sales 


staff of the Keps Kleetrie 


engineering 
Co, 


Continued on page 
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DAY-BRITE ) 
DERBY DOWNLIGHTS 


No. 80141—with 6%” 
diameter Controlens* in removable 


frame. Recommended for use with 


100-watt Type “A” lamp. 
——a *OBru PHANE CO a. 
— - 
\ 
v 
No. R-80140— with 
removable matt black 
steel louver. For 
PAR-38 or Type “A” 
lamp to 150-watt 
size. Without louver 
for R-40 lamp, 150 
to 300-watt. 








FOR 


Window Display 
Marquees 


. is te | Stores 
a. : Lobbies 
} Soda Fountains 
' Reception Rooms 
Murals 


Bathroom Heat Lamp 


a 
_ 


ra 


at 








amen 
‘) s xT Restaurants 


| | ve 
Pr nN " as Ny Canopy Lighting 
| : : Escalators 
irr rt, ltt Tike <l oe rrr - mb i, Tag dm. ; sIne 


with “A TYPt Lame with Pan” Lame wit) #40 Lame wit COLO@®ED \amP with #.40° \AMmP wit Suvee BOWL 
ANO (OUVER ANO (\OVUVER witwOur \OUuvEs AND \OUVER ADAPTER, AND LOUVER LAMP AND LOUVER Ch h 
urcnes 


Foyers 











Food Counters 
Day-Brite Derby units are low-cost, highest Atmosphere Lighting 
quality incandescent downlights. These versa Sore 


tile, easy-to-install recessed spots can take a Display Lighting 


“DECIDEDLY BETTER 
lighting installation out of the ordinary class 


give it sparkle and glamor—without excessive DAY-BRITE. a Ser aee 


expense. And all Derby Downlights are ap Lighting Firtures Dining Rooms 


proved by the Underwriters’ Laboratories Kitchens 


Rathskellers 


Ask your Day-Brite representative for full 


information 
DAY-BRITE LIGHTING, INC., 5432 BULWER AVE., ST. LOUIS 7, MISSOURI 
IN CANADA: AMALGAMATED ELECTRIC CORP., LTD. TORONTO 6, ONTARIO 340 
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New G-E fluorescent 
lamp starts quicker, 
needs no starter 


a 


a 


OCTOBER 1953 


Watch the clock. Above are four unretouched photos taken about one second 
apart. On the left are regular fluorescent lamps, on the right the new General 
lectric Rapid Start fluorescent lamps. All were started at the same instant. 

Within two seconds, all five G-E Rapid Start lamps are fully lighted. The 
regular lamps are only beginning to light 

Two new General Electric developments made the Rapid Start lamp possi 
ble: a triple coil cathode that holds more starting chemical and a Rapid Start 
ballast that pre-heats the lamp automatically. No starter needed. No wait for 
pre heating. Starting is almost instantaneous, maintenance is simpler, ¢ heaper 

Rajid Start lamps and ballasts are now available. You expect the best value 
from G-E fluorescent lamps. Here’s one more reason why you can. 

For free folder, “Facts About Rapid Start” write General Electric, Dept 
166-1E-10, Nela Park, Cleveland 12, Ohio. 


you can put your confidence in — 
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THAN YOU'D EXPECT... 


—— | - 


FOUR LAMP UNIT 


IN A LUMINAIRE ( 


J) 
OF SUCH nS, tilts 
= EO 
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ee carcy Starliner 


) 
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YH 
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» Ty) j ne4 


Slim, trim and functional in appearance, the Garcy Starliner lends 
itself beautifully to contemporary styling. When surface mounted, 
its shallow contour economically simulates built-in lighting 

Yet within its compact design, this luminaire embodies every 
wanted feature. Side panels of Corning’s Alba-lite glass are 
attractively framed in protective metal rails promote efficient 
light distribution while contributing to proper brightness 

control. Garcy’s louver design provides 30° x 40° shielding 

The Starliner is superbiy made note the round edges on end 
plates and side rails. Economically installed, easily maintained. 
Available as two-lamp or four-lamp units in 4 ft. or 8 ft. lengths 
for standard fluorescent, rapid start or slimline lamps. 

Write for Bulletin L.-134 


GARDEN CITY PLATING & MFG. CO. 


1760 N. ASHLAND AVE., CHICAGO 22, ILLINOIS 
IN CANADA; GARCY CO. OF CANADA LTD., 191 NIAGARA ST., TORONTO 
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TWO-LAMP UNIT 


(i N oy . OVER 80% EFFICIENCY © 30° x 40° Shielding 
. yet only 4'2 Deep 


FAST, LOW-COST 
INSTALLATION 
with Gorcy Sliding 
Clamp Hangers for easy 
alignment, both vertic- 
ally ond horizontally 
Adjustable in height by 

simply turning stem 





ECONOMICAL 
MAINTENANCE 
Single louver shield 
permits relamping two 
8 ft. fixtures from one 

ladder position. 





STURDY 
CONSTRUCTION 
V-shaped backbone 
securely holds louver 
cross-fins under spring 
tension . . . prevents 
looseness, rattle or 

“sing.” 
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...@ new concept in home lighting 


at your fingertips 
with thee pOowerstat 


Wallbox Dimmer 


Here is the ultimate in home lighting — a light control designed to replace the ordinary 


ON-OFF wallswitch . . . to permit the selection of any amount of light from darkness to full 
brightness. Simply by turning a knob, light can be set to any brightness to suit each seeing task, 
every activity, all occasions. Operation is smooth and silent. Installation is easy. The powerstat 
WALLBOX Dimmer is Underwriters’ Laboratories Approved. A variety of knobs and faceplates 


are available to blend with any room decor. 


Learn more about CONTROLLED LIGHT, write to: 
THE SUPERIOR ELECTRIC CO. ~ 
5103 Demers Avenve, Bristol, Conn. 
NAME_ 
POSITION 
COMPANY 
CO. ADDRESS adil 
STATE, 





THE SUPERIOR ELECTRIC CO. 
BRISTOL, CONNECTICUT 
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New G-E clamped core ballast 


free of enclosure restrictions 


Combination 14-15-20-watt unit for home fluorescent fixtures 
gives you all these advanced design features: 


UNDERWRITERS’ LABORATORIES have listed this G-E 
clamped core ballast without any restrictions on the 
type of fixture which encloses it. This means you can 
save money by specifying this unit for applications 
which previously required an encased, compounded 
unit for U.L. listing 


SMALLER, LIGHTER clamped core design eliminates 
bulky, compound-filled case, reduces weight and cost 
of your fixtures 


UNIVERSAL MOUNTING clamp has mounting ears on 
both side and bottom. Slot-shaped mounting holes 
permit use of “‘punched ears’’ for mounting, allow 
wider choice in locations of fixture mounting holes 


QUIET OPERATION, so important in home lighting 
fixtures, results from small size, efficient design, and 
precision manufacturing techniques 


WIDE APPLICATION helps you simplify your stocking 
and ordering. This 14-15-20-watt ballast, used singly 
or in combination, actually replaces up to nine pre 
vious G-E ratings for single-, two-, and three-lamp 
operation. 


COMPLETE LINE of G-E clamped core ballasts for 
small fluorescent lamps includes both enclosed and 
unenclosed units, combination ratings for 4-6 8-watt 
and 14-15-20-watt lamp operation. Ballasts for 22 
watt circline lamps and 4-watt ozone lamps are also 
available. 


GET FULL INFORMATION about G.E.’s clamped core 
ballasts. Contact your nearest G-E Apparatus Sales 
Office or authorized G-E distributor today. Or write 
for new bulletin GEA-6040 to Section 412-109, Gen 
eral Electric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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the new LOW COST fluorescent luminaire with 


UPWARD 


LODESTAR COMPONENT 


4-FOOT MODELS: 
Available in 2 or 4 lamp lu- 
minaires, in a complete choice 
of all lamp types. 


8-FOOT MODELS: 
Available in 2 or 4 lamp lu- 
minaires, in a complete choice 
of all lamp types. 


+b 


KEK K 
REEREBERRNS ~ S SS hhhthh SAND 


< > AN 
> mrddrod 


la => = 
a. 
. 8-Foot 4-Lamp Luminaire 


Outstanding lighting advantages and low-cost maintenance 








MITCHELL engineering achieves remark- 
able standards of abundant, glare-free 
illumination in the “LODESTAR”’ Lumi- 
naires. Important lighting advantages are 
attained by the substantial upward com- 
Sterdy, concocted ponent which provides a “‘general diffuse”’ 
spring-loaded louver 


Semi-translucent side 
panels provide low 


"General Diffuse’ 
type luminaires; ap- 


proximately half the 
light goes up to be re- 
flected from ceiling 
and upper walls for 
comfortable, glare- 
free, uniform lighting 


brightness contrast, 
creating modern, 
streamlined oppeor- 
ance. Plastic sides and 
louver form one easy- 
to-handle unit. 





latch instantly releases 
or engages all-steel 
louver by snop-in ac 
tion. Releases with 
slight pressure of 
fingers. 


lighting effect. Semi-translucent side pan- 
els provide pleasing low brightness con- 
trast. The superior louver design delivers 
properly shielded illumination to the work- 
ing area. Smooth styling, unusually low 
maintenance factor and surprisingly low 
cost make the new MITCHELL ““LODESTAR”’ 
Luminaires outstanding values in com- 
mercial fluorescent lighting. 


Two jack chains suspend entire 
louver and V-spine assembly from 
fixture body, making relamping 
easy ond substontially reducing 
maintenance costs. This feature 
saves time and money 


New Rapid-Start units offer an 
unusual advantage: “No starters 
to replace.” Installation of Rapid- 
Stort luminaires slashes mainte- 
nance cost by eliminating starter 
replacement expense. 


Mitchell Manufacturing Company, Dept. 3-K 


2525 N. Clybourn Ave., Chicago 14, Illinois 


where quality counts—SPECIFY MITCHELL 


MITCHELL MANUFACTURING COMPANY 
2525 N. Clybourn Ave., Chicago 14, Illinois 
In Canada: Mitchell Mfg. Co., Ltd., 19 Waterman Ave., Toronto 
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Send full data on MITCHELL “Lodestar™ Lu ninaires. 








HIGH REPLACEMENT COSTS 








HIGH LIGHT COSTS 














Q. 


What do the initials “CBM” stand for? 


“CBM” stands for CERTIFIED BALLAST MANU- 
FACTURERS. Nine of the country's leading 
manufacturers of fluorescent ballasts comprise the 


CBM group. 


What does ‘CERTIFIED’ mean? 


It means that ballasts carrying this diamond-shaped 
shield have been built to rigid specifications desig- 
nated by CERTIFIED BALLAST MANUFAC- 
TURERS. It means that Electrical Testing Labora- 
tories, Inc., has periodically tested these ballasts and 
found they meet or exceed the exact specifications 
designated by CBM. 








What's the need for specifications? 

Ballasts are the heart of fluorescent lighting. CBM 

specifications make certain the ballasts provide best 

possible performance for the lamps they operate. 

How do CERTIFIED BALLASTS benefit you? 

When fluorescent lamps do not perform in accord- 

ance with published ratings, low quality or improp- 

erly designed ballasts may be the cause. However, 

most lamp manufacturers waive this possibility if 

the ballasts involved are CERTIFIED. 

The CBM Shield is their assurance that the ballast 

is delivering proper electrical values to their 

fluorescent lamps. 

CBM specifications protect the public interest because 

they provide: 

FULL LAMP LIFE RATED LIGHT OUTPUT 

LONG BALLAST LIFE FREEDOM FROM OVERHEATING 
QUIET, TROUBLE-FREE OPERATION 


Write for complete information on the types of CERTIFIED CBM BALLASTS available 
from each participating manufacturer. 


Participation in the CERTIFIED CBM BALLAST program is open to any manufacturer 
whe complies with the requirements of CERTIFIED BALLAST MANUFACTURERS 


/ FATIFIED BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 
2116 KEITH BLDG., CLEVELAND 15, OHIO 
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Se” con « LTT 


Towner Buckley, secretary-el 


the Arizona Chapter, LE.S., has neces Wiigeiia. tq 3 YOUR 
th ecto ir 1 hapter 


sitated another 


eins + seen ie Come 
seein «ng ASING 


The appointment of John G. Stan orks 
wood as regional field sales representa i 
tive in the 

ferso Bik 

has 

was formerty 


Eleetrie Co 


ILLUMINATING ENGINEER AND 
MANUFACTURER'S AGENT 


»w repres nz Chicago manuf 
t slimline e« 


e@ We offer this ballast to quality buyers, entirely 
tox 196, Public on a “performance test’’ basis. The price is based entirely 
Broadway, New York 23, N. 1 . on our economical cost of producing quality ballasts in 


maaway 


SALES ENGINEERS large quantities. 


or Metal Manufacturing ‘or 
anding its sales forces 
fications from. experience ACME ELECTRIC CORPORATION 
! 2910 WATER STREET CUGA. Be F¥- 
In Canada: ACME ELECTRIC CORP., LTD. © 50 N. Line Rd. * Toronto, Ontario 


NICKEL 
PLATED 
BASE 


SILVER 

REFLECTOR 

INSIDE STAYS 
WEATHERPROOF BRIGHT 


HARD GLASS ALWAYS 


HI-FLOOD 


Reflector Weatherproof 


FLOODLIGHTING FLOODLAMPS oe Ws 


v 


INDOOR OUTDOOR R-type Radiant Hi-Floods are now available in sizes from 


The greatest selection of 
g High or Low Bay Installation 200 to 1,000 watts for standard or high voltages to meet 


styles and t es for ever a se 
urna yP y | _ most industrial lighting requirements, outdoors or indoors. 
se 
purP / Hi-Floods eliminate expensive ‘ixtures, they cost less to in 
Get the right floodlights from stall. Silver reflector inside lamp requires no maintenance. 


your wholesaler. Get ABo.itE 
Write for Technical Bulletin 80 for full details of these 
No Dirt-catching Reflectors rugged, economical industrial lamps. 


ABOLITE 


So <gAlirng DIVISION 


ee RADIANT LAMP CORPORATION, 300 Jelliff Avenue, Newark 8 N. J. 


WEST LAFAYETTE. OHIO Manvutacturers of Lamps for PROJECTION @ FLOODLIGHT @ SPOTLIGHT @ MOTION PICTURE PRODUCTION 
SOUND REPRODUCTION @ AERONAUTICAL @ SPORTS LIGHTING AND GENERAL SERVICE @ RECTIFIER BULBS 
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@ Modern, function- S 
al designs to 
harmonize with any 
Vhether for your persor or for d 


architectural motif. 
ma Se Of ) stribu- 
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@ Stock fixtures P - i r 
adaptable for all , F : rs a nae +04 


lighting layouts. han the 


@ Units designed ome —— wets yearly series of 
for quick, easy erec- <? Nee L é e selection of tor notch 
tion. A minimum lu r OU ng problen 
of “on-the-job” 
assembly. 


erie 


@ Patented E-Z a a , 
Servicer. , well-illustrated, highly informative 


3 binder of 1.ES. | ghting Data Sheets 


@ District Sales f 
strict § 1 deep well of lighting ideas for every type 
Engineers available 5 5 ad y '¥Ype of 
for prompt 
cooperation. . , 
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Series XVIII IES Lighting Data Sheets . . . 24 to series, 
first 16 sheets available now .. . remaining 8 to be mailed 


write in January, 1954... . $1.25 per series; $1 in lots of 10 or 


7f10n, 
For Full Informe more sets. 


Designed 3 
cong ly WILEY INC. (eeneeeeeaeeaae ORDER NOW! cee eaaeaaeecas 
completely R&W ° Publications Office 


manufactured by t. IMuminating Engineering Society 
n at Bridge 5 1860 Broadway, New York 23, N. Y. 


WILEY, with Deorbor 7 
ETL Certified Buffalo 7, N.%- Enter my subscription to Series XVIII IES Lighting Data sheets 


Electrical sderw ved Name 


ters Apr 


Components Street 


City 
} Check (M.0.) enclosed C) Bill me 
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visionaire 


Serving the needs of crippled and sick children of al! races and 
creeds, the new 200-bed Children's Orthopedic Hospital at 

Seattle, Washington is illuminated by nearly 1000 Sunbeam Lighting 
fixtures of various types. In the kitchen and other 

utility areas Sunbeam's 2-lamp RLM industrial units were ceiling 
mounted in continuous rows providing a high, uniform level of 
illumination. Other departments such as for occupational! therapy 
hydrotherapy and various laboratories, Sunbeam's glass and 


louver shielded, #L1710-48 fluorescent luminaires were installed 


SUNBEAM LIGHTING COMPANY 
777 East 14th Pl., Los Angeles 21, Calif. 
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IT PAYS TO 





SPECIFY 


Jefferson Ballasts 


BY E. T. L. FOR 
yOUR PROTECTION 


@ The ETL. label assures you that 
Jefferson Ballasts meet electrical 
at lamp manufac- 


cifications th 
i provide full lamp 


turers agree will 
life and brilliance. 


gvord against 
e that 


’ Specifications 
dangerous temperature ©'s 
could affect the life or operation 
of the bollast. 

@ The E.T.L. label on the Jefferson 
tah 

Ballast reassures you of the hig 
est uniform quality, maintained by 


o constant, 


rigid testing progro™ 


Every Jefferson Ballast carries 
the E.T.L. and U.L. labels—we 


make no “seconds.” 


For years we have continually 
given you a higher grade ballast 
—the kind of ballast that lifts the 
“ordinary” installation to a new 
level of operating excellence . . . 
the kind of a ballast that is built 
for trouble-free long-life per- 


formance. 
Put your mind at ease. Be like 
other experienced lighting men: 


Specify Jefferson! 


JEFFERSON ELECTRIC COMPANY 
Bellwood, illinois 


Jefferson 


BALLASTS 





NOW SYLVANIA LAMPS OFFER 


A NEW LEVEL OF LIGHTING VALUE! 


Now, Sylvania’s improved fluorescent lamps enable 
you to offer your customers the greatest lighting 
value in fluorescent history! 

This “Bonus of Light” is the result of an improved 
“stabilized” phosphor .. . an exclusive Sylvania 
processing technique enabling the inside coating to 
maintain a higher degree of brightness for a 
longer period of time. 

Let us tell you more about this latest Sylvania 
engineering achievement... and what it means in savings 
to your customers. For the complete story call your 
Sylvania Representative or mail the coupon 

for new illustrated folder NOW! 























Total Lumens 






































Thousands of Hours 








Chart shows the increased lumen out- 
put now provided by Sylvania’s im- 
proved fluorescent lamps. 


a 


Don’t miss “Beat The Clock” .. . 
Sylvanio’s TV show, every week over CBS-TV. Fr’ SE OS WUD ERE a? Ue OE ORE ee! We LRT ES Oe 


SYLVAN 1A 


LIGHTING - RADIO 
OY asenanies TELEVISION 


in Conoda Syivonio Electric (Canoda) Lid., University 
Tower Bidg., $1. Catherine Street, Montreal, P. OC 


Sylvania Electric Products Inc 
Dept. 31-3010, 1740 Broadway 
New York 19, N.Y 


Please send me new illustrated folder con- 
cerning the new high in light output of Syi- 
vania Fluorescent Lamps, Code No. FL-507 


Street__ 


es cee ces see 
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Announcing the 1953 RLM SPECIFICATIONS BOOK 


for Industrial Lighting Equipment 


| See 


contains RLM quality specifications for 15 new units providing 


GREATER UPWARD LIGHT for even better industrial seeing conditions 


plus IMPORTANT REVISIONS AND ADDITIONS to the other 68 RLM Specifications 


Your copy of this newly-published 
reference book on industrial lighting 
equipment is ready now at no cost or ob- 
ligation. Tens of thousands of architects, 
lighting engineers, electrical contractors, 
industrial executives and others have for 
10 years relied on the RLM Specifications 
Book as an invaluable aid in measuring 
illumination, construction and perform- 
ance standards, which are basic to lighting 
equipment efficiency, economy and ease 
of maintenance 


This new 1953 “blue-cover” edition is 
even more useful and valuable. It incor 
porates long-awaited specifications for 
48”, 72” and 96” RLM Semi-Direct 
Fluorescent Units. The new specifications 
cover 15 variations of this new “Upward 
Component” unit which directs from 20 
to 30% of the light upward 


Altogether, this greatly-enlarged 1953 
RLM Specifications Book has 52 pages, 
covering 83 different types and sizes of 
RLM -certified incandescent, fluorescent 


ELECTRICAL TESTING 


LABORATORIES. ING 


and mercury industrial lighting units. All 
specifications have been brought up-to- 
date in accordance with latest illumi- 
nating engineering developments 


Whether you buy, sell or specify indus 
trial lighting equipment, you are invited 
to send for your FREE copy of the 1953 
blue-cover” edition of the RLM Speci- 
cations Book. Address request on your 
letterhead, please, to: RLM STANDARDS 
INSTITUTE, SUITE 823, 326 W. Madison 
Street, Chicago 6, Illinois 

















fal Lighting Information 


you'll use in the next 30 days 


List of Contents 


CHAPTER 1 The Eye and Vision 

CHAPTER 2  Light--Characteristics and Measurements 
CHAPTER 3 Light Sources 

CHAPTER 4 Introduction to Lighting Design 

CHAPTER 5 Illumination Levels 

CHAPTER 6 Interior Lighting Design 

CHAPTER 7 Interior Wiring for Lighting 

CHAPTER 8 Store, Office, School and Public Building 
CHAPTER 9 Industrial Lighting 

CHAPTER | Architectural Lighting 

CHAPTER 11 Floodlighting Design 

CHAPTER 1 Street Lighting 

CHAPTER 13 Aerodrome and Airway Lighting 
CHAPTER 14 Sign Lighting 


CHAPTER 15 The Cost of Lighting 
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actual Size 





7 x SVU inches— 235 pages 


Most complete pocket size lighting 
handbook... yours for just *2.00 


Here in one book is a ready-reference and short- This Westinghouse lighting handbook belongs in 
cut to all the practical lighting information avail- your desk or brief case. You'll refer to it many 
able today. It briefly, but completely, covers times. To get your copy promptly, please fill out 
theory. It then goes into the facts and data you and mail the coupon today! 

need. With it, you can suggest and estimate the 

best possible lighting—at the lowest possible cost. 


ey 
/ ) Please send me number of lighting handbooks at $2.00 cach 


- ( ) Enclosed is my check Bill me 


you Can BE SURE...1F iTS 


Westinghouse 





